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Section 1

08 INTRODUCTION

This is the computer program documentation of the Intrasystem Electromagnetic
Compatibility Program (IEMCAP), which is designed to perform electromagnetic
compatibility analyses of ground, aircraft, spacecraft and missile systems. It
dejcribes the overall computer program, including its overall logical structure.
Descriptions of all routines are given with definitions of all variables used
by the routines. Detailed flow charts and source listing are provided in
Supplement I to this document.

Due to the potentially large amounts of ]1EMCAP data, a number of files are
used to miiAmize core rcquirementu, to provide for more efficient processing,
and to establish and maintain a data base defining the system. Details of these
files are discussed. The computer core requirements for running the program
are provided. General instructions for the installation and operation of the
program are also provided, as well as a description of program detectable errors.

The. IEMCAP math models are in modular form so that whan new or improved
models become available they can be incorporated into the program with a
minimum of difficulty.

For a detailed description of how to perform an electromagnetic compatibility
analysis with the IEMCAP program, the user should refer to the IEMCAP User's
Manual.

15
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Section 2

PROGRAM DESCRIPTION

2.1 PROGRAM STRUCTURE

The program IEMCAP is an EMC analysis tool and is meant to be used by an
engineer with a background in electronics and EMC principles but with minimal
computer experience. With this in mind, the program accepts input data in free-
field, engineer-oriented format, the data being obtainable directly from system

or subsystem operational specifieationv or from measurements.

The program has the flexibility to analyze a variety of EMC problems and
is designed so that new models can be incorporated as they become available. This
is made possible by constructing the procram as a set of independent, functional
modules that are used when needed by the centrai routine. Each module consists
of a subroutine or group of subroutines that can be modified or updated with a
minimum of perturbation to the remainder of the program.

IEMCAP is designed to be used on a general purpose digital computer and to
be essentially independent of the particular machine and operating system,
although there are minimum hardware and central core requirements, as given in
Section 3. In order to be as machine-independent as possible, IEMCAP is written
in USA Standard Fortran. It consists of two independent, consecutite Fortran
programs; the first program, Input Decode and Initial Processing Routine (IDIPR),
reads, decodes, and processes the input data, creating the input files for the
second program, Task Analysis Routine (TART), which performs the EMC analysis.
Descriptions of the major tasks performed by IDIPR and TART are given in

Section 2.2 and Section 2.3, respectively.

Both IDI"R and TART are very large and complex programs. IDIPR has 42
subroutines, TART has 57 subroutines and both programs access at least ten
separate data files on tape or disk. A detailed description of iEMCAP is
given in Section 5, where TART and IDIPR are broken down by subroutine. A
hierarchy diagram showing the subroutine hierarchy and calling relationships is
given in that section for IDIPR (Figure 4) and for TART (Figure 5). These
diagrams, along with a separate description of each subroutine, provide a more
comprehensive picture of the role of each subroutine in the dynamics of the
program.

uetailed machine-generated flow ciharts fur IDIPR and TART are provided in
Supplement I. Ia addition, detailed narratives of the IDIPR and TART functional
flow are given in the IEMCAP User's Manual, along with middle-level flow charts.

2.2 INPUT DECODE AND INITIAL PROCESSING ROUTINE

The computer program IDIPR consists of an input decode routine, an initial
processing routine, and a wire map routine. It begins by calling tihe input decode
routine1 to read and decode the input data. (Superscripts refer to the IDIPR
logic flow diagram, Figure 1. Functional routines are referenced by numbers and
data files are referenced by letters.)

16
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The major suhbrouW lne in the input decode routine Is 'ARD1iN, whiic cal I s the
auxiliary subrout ines is required. Error messages are" prLuted out Lf errors
are encountered in the input data, but the decoding process coatanuvs. Aiter the
data is decoded, It is written onto the processed input file (PIF)A.

If there are no input errors, IDIPR then calls the initial processing
routine2 to create an intrasystem signature file (ISF)C. The only difference
between the PIF file and the ISF file is that the ISF file coi tains the spc-ctrum
data.

The driver for the "'.nitial processing routine is tho subroutine MERGE. It
there is an old ISF file, then spectrum data need be generated only for that
part of the system that is to be modified, as raad from the PIF fileA, and merged
with the old ISF fileB to create the new ISF fileC. If there is no old ISF file,
then an ISF file is created directly from the PIF file. In either case, spectrum
data must be generated. This is done by tie subroutine SPCMDL which calls the
spectrum model subroutines. If a TART analysis is to be made, MERGE creates the

following working files: emitter equipment fileD, receptor equipment fileE,
unadjusted emitter spectrui.1 fileF and unadjusted receptor spectrum fileG. These
working files contain data required as input to the TART program, but are not
saved once the TART analysis is completed.

IDIPR then calls the wire map routine4 to aualyze wire bundle data. The
major subroutine is MAP, wh:ich reads the wire bundle fileH and performs a
topological analysis to determine wire geometry and create the wire riap file 1

required by TART to analyze wire coupling modes.

Finally, IDIPR writes the array fileJ containing modify codes, waiver
analysis data and other arrays required by TART.

2.3 TASK ANALYSIS ROUTINE

The computer program TART reads the tape or disk files created by 'IDIPR
and performs an electromagnetic compatibility analysis task as specified by the
user. Speciiication generation is performed by the specification gener ti•,-
routine (SGR) and comparative analysis tasks are performed by the '"on. ;iLve

EMI analysis routine (CEAR).

2.3.1 Specification Generation Routine

The SGR routine adjusts the initial non-required emission and susceptibility
spectra such that the system is compatible. A user-specified adjustment limit
prevents too stringent adjustments, and a summary of interference situationl
that are not resolvable wi.thin tais adjustment limit is printed. The adjusted
spectra are the maximum emission and minimum susceptibility specification for
use in EMC tests.

The main subroutine in the spectrum generation routine is SGR. SGR svlects
emitter-receptor combinations from the emitter L 1,ipmPnt fileD and receptor
equipment fileE, and calls the coupliag path routine1 to calculate the
electromagnetic coupling, if any, between the emitter and receptor. (Here,

19
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superscripts refer to the TART logical flow diagram, Figure 2.) The driver for
the coupling path routine is the subroutine COUPLE, which calls the subroutine )
corresponding to the coupling mode: ACTFER for antenna-to-antenna and antenna-to-
wire coupling, WTWTFR for wire-to-wire coupling, and CTCTFR for case-to-case
coupling. For antenna-to-antenna or wire-to-wire coupling, COUPLE first reads
wire map data from the wire map file'.

After calling COUPLE, SGR calls EMCASA, which calculates the interference
coupled from the emitter to the receptor by multiplying the emission spectrum
from the unadjusted emitter spectrum fileF by the coupling factor, and compares
the interference with the receptor susceptibility from the unadjusted receptor
spectrum fileG. If the interference exceeds the receptor susceptibility (positive
EMI margin), the emission spectrum i.s adjusted to the amount needed for compat-

ibility and written onto an adjusted emitter spectrum file. All emitters coupling
into a given receptor are so adjusted, then the receptor spectrum is itself
adjusted, if necessary, and written onto the adjusted receptor spectrum file. The
same procedure is repeoted for each of the remaining receptors. During this
procedure, the EMI margin and transfer data are written on the baseline transfer
file (BTF)K for future use by GEAR. Then SGR calls the subroutine WRAPUP to
generate a new ISF fileL from the final adjusted spectra and print a summary of
the new ISF file.

2.3.2 Comparative EMI Analysis Routine

The driver for the comparative EMI analysis routine is the subroutine CEAR.
CEAR may be run with one of the following options:

(a) Baseline System EMC Survey

This task option surveyu: the system for interference. If the
maximum of the EMI margin over the frequency range for a coupled
emitter-receptor pair exceeds the user-specified printout limit, a
summary of the interference is printed. Total received signal into
each receptor, calculated by the subroutine TORS, is also printed, The
analysis results are written on the BTF fileK for subsequent runs.

(b) Trade-off Analysis.

This task option compares the interference for a modified system
to that stored on the BTF file from a previous specification generation
or baseline system EMC survey run. The interference for the modified
system is calculated in the same manner as in the SGR routine, in this
way, the effect on interference of antenna changes, filter changes,
spectrum parameter changes, wire changes, etc., can be assessed.

(c) Specification Waiver Analysis

This task optiou shifts portions of specific emitter and receptor
spectra and compares the resulting interference to that stored on the
BTF file. Thus the effect of granting wsiv:rs for specific emitter
and receptor specifications can be assessed.
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Section 3

40 COMPUTER SYSTEM REQUIREMENTS

3,1 HARDWARE REQUIREMENTS

The hardware requirements for IEMCAP include a computer with at least 67K
words available for processing in the Central Processing Unit (CPU), a card
reader or timeshare input system, a printer, and file space for the temporary and
the permanent files used by IEMCAP. Because of the number of files, disks are
recommended, with tapes or disks used to save certain of the permanent files (ISF).
A diagram of the necessary components is given in Figure 3.

3.2 COMPUTER CORE REQUIREMENTS

Core requirements to load and execute each of the two parts of IEMCAP on a
CDC 6600 are given below. This includes storage for all data that must be in
core at any one time and buffer area storages of 1K octal per file.

IEMCAP

IDIPR (Input Decode and Initial Processing Routine) 64K words (decimal)

TART (Task Analysis Routine) 67K words (decimal)

Additional disk space is needed for storage of the data during processing.
This varies with the size of the data case. Table 1 gives examples of the file
sizes for sample data cases as an aid in estimating disk file storage. The :id
and new Intrasystem Files may be saved on tape or disk. The remaining files
are needed for the duration of the two IEMCAP programs and may optionally be
saved after a run.

The times required will vary with the configuration. IDIPR times arc
essentially a function of the number of input cards only and processing time
is approximately .1 sec/card. TART times, however, increase as the square of
the number of coupled port pairs.

3.3 ORIGINAL SYSTEM

IEMCAP was developed on a Control Data (CDC) 6600 computer operating under
the KRONOS operating system. The CDC 6600 computer is a large scale, wulti-
programmed, multiprocessing digital computing system. It has one central.
processor, which performs high speed arithmetic computations, and Len peripheral
processors, which perform all input/output operations.
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TABLE 1

4 EXECUTION TIMES AND FILE SIZES ON SAXPLE RUsS

CASE I CASE 2

DATA CASE SIZE

Total No. Cards
Input to IDIPR 170 241

"Totai. No. Ports 33 56

EXECUTION TIMES

Execution time IDiFR 17.4 sec 24.5 sec
Execution time TART-SCR 176 sec 3 min

FILE SIZE IN WORDS (Decimal)

PIF 3000 4200
Old ISF
New ISF 10862 16000
Emitter Spec Work 3012 4200
Receptor Spec Work 1792 2670

Emitter Equip Work 1634 2350

Receptor Equip Work 1631 2380
Bundle 97 400

Map 640 2390

Array 183 300
Transfer File 35000 41000

NOTE: All figures are based on executions on a CDC 6600
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IEMCAP has additionally been implemented under the SCOPE operating system,
Version 3. It has been compiled using both the CDC FORTRAN IV Version 2.3
compiler and the CDC FORTRAN extended compiler (6000 Version 3/7000 Version 1).
It has also been implemented on a Honeywell GE 635 computer, using the extended
FORTRAN compiler.

IEMCAP requires no special additional software.

3.4 SUGGESTIONS FOR SYSTEM CONVERSION

Conversion is easily implemented. IEMCAP is written entirely in USA Standard
FORTRAN. Aside from minor differences in FORTRAN compilers, the only areas that
might be especially noted are the following:

1. In iEMCAP, logical units for system input and output are set at
5 and 6 respectively. These may vary at different installations.

2. IEMCAP uses a number cf files during proc"jsing. If an installation
requires any FORTRAN statements other than the job control statements,
such as the CDC Program card, these would need to be supplied.

3. On a 32-bit/word computer, which would have a maximum integer value
of 231 - 1 or 2,147,483,647, the alphanumeric identification (ID)
could not begin with the letters V, W, X, Y, Z. Otherwise the numeric
code for the 5 character ID would exceed this maximum integer value.
The alphanumeric ID ZORKl, for example, would correspond to a
numeric code 2,615,181,127. The algorithm to convert an alphanumeric
ID into a numeric code is given in Section 5,1.6.
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Section 4

PROGRAM INSTALLATION AND OPERATING INSTRUCTIONS

Recognizing that there are alternate methods of implementation for
computer program such as IEMCAP, this section describes one wow the program
can be implemented, from which the user can adapt variations to fit his
installations and needs.

4.1 STORING THE SOURCE PROGRAM

IEMCAP is composed of approximately 16000 source statements: approxi-
mately 9000 for IDIPR, 7000 for TART. Hence, it is recommended that the
program be stored in a source file library on disk to avoid submitting the
boxes of cards each time. The details Of doing this will vary with different
installations. Each of the two executable programs of IEMCAP, IDIPR and TART,
should be stored separately so they can each be accessed separately for com-
pilation and execution. It is nor absolutely necessary to store the source
program,but merely a convenience especially if any updacing to the source is
done. An alternative to storing the source if no updating is done is to

store only a binary output as discussed below.

4.2 COMPILING THE PROGRAM AND STORING ThIE BINARY OUTPUT

Each of the source programs, IDIPR and TART is next compiled using a
USA Standard FORTRAN compiler. The binary output for IDIPR and TART is; also
saved, and it is these binary files that are loaded and executed to avoid re-
compiling the ''0 routines that comprise IEMCAP.

j Either binary relocatable object modules for each subrouLine or one
binary load module for IDIPR and one for TART could be saved. If the uscr
has all compilation incompatibilities removed, the later method, s•aving onc
binary load file for IDLPR and one for TART, would allow execution of lI)iPI\

with a minimum of system overhead.

The details of obtaining the load modules and the methods of storing
them as well as the form (disk, tape, card) will vary at different instaila-
tions and the user should familiarize himself with the methods used at his

installation.

4.3 EXECUTING THE PROGRAM

The binary file saved is loaded and executed by the job control commands
of the particular computer system used. IEMCA.' can be executed as two
separate jobs at different times, or it may be sot up to execute as two job
steps of a single execution. It is expected that the user will find occa-
sions during the stages of an analysis task to want separate executions as
well as occasions when running as a single job will be expedient.
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If the user wishes to minimize changing of the deck setup at the ex&'ense
of possible redundant processing, he may use one job setup for all IEMCAP
executions. This job would have two job steps, IDIPR aad TART, with the data
files passed from one job step to the next and only the perman-•t files
(Intrasystem Filb and Baseline Transfer File) saved at the end. Error exits
to bypass step two in the event of an abnormal termination in step one should
be provided. If this method is used, it should be noted that step one would
have to be re-done in the event of an abnormal termination in step 2. Although
the user could use the ISF as input to IDIPR, and tl.ereby bypass the input
decode portion of TDIPR, the intermediate aiiles would have to be regenerated,
and hence would necessitate reproce,;sing that would not be needed if the job
were run in two steps and intermediate files saved. Detailed information on
job setups for IEM•AP executions can be found in the IEMCAP User's Manual.

4°4 DEFINING DATA SETS

The job control statements that are required by the specific computer to
describe the data sets must be supplied for each run, Again, there is no
standard way to do this, and the iiles that are used will vary with the nature
of the task and the job status. A list and description of the files needed
for each of the IEMCAP programs is given in rable 144. The user must supply
the necessary job control statements., to describe the files that are used by
a specific run. Although the files actually needed vary with different tasks,
it is possible for the user to define the maximum files needed for a run and
then not vary his data setup cards for different runs. This will eliminate
the necessity of changing the data setup at the expense of the extra core
used to defin? files that are not actually needed. If permanent disk files
or a dedicated disk is available, the files should be stored Lhere with the
necessary job control provided -o the system tc use the proper files. If
permanent disk space is not available to store the files between runs, the
data files could be copied to tape a- the end of a 4,'n by a system utility
program and then copied to cisk at the start of the next run. If a two
separate job execution is used, files denoted intermediate should be saved,
in addition to permanent files, for input to Ti'RT. If IEMCAP is run as one
job with two executions, only permanent files would be saved.

4.5 PROVIDING FOR OUTPUTS

The outputs for IEMCAP will be printed reports and permanent files.
Printed output is routed to the system output unit and should require no
addi :ional user specification. Steýps need Lo be taken to save the pemnanent
files, by whatever method is used, su,2h as specifying the ID of a dedicated
disk pack or label of a tape, as well as providing the job control statements
to save the permanent files. Sample outputs and descriptions can be found
in the User's Manual.
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4.6 PROVIDTNG FOR ABNORMAL TERMINATION

O Because I2MCAP generates a number of files that can be saved upon

abnormal termiLation as well as provisions to use these files to avoid
reprocessing, the user should provide job control to save the files in case
of an abnormal termination. Information on restarting a job after an
abnormal abort is discussed in the User's Manual.

4.7 OPERATING INSTRUCTIONS..

IEMCAP requires no special operator intervention during execution other
than that which would be used at a particular installation to submit and
execute FORTRAN program with files. The only instructions that would be
needed would be those necessary to identify the physical devices (tapes,
disks) such as:

1. If a special disk pack is used for either the program or files,
the identification would need to be given by an installation form
or by a job control statemen-.

2. If tapes are used, tape identification must likewise be supplied
on a form or through job control commands. As IEHCAP operates
independent of any particular tape requirements, such as tracks or
density, whatever is normal to the installation can be used.

3. If permanent system disk files are used, provisions to use space
way need to be made with system personnel prior to running to assign
file space to the user.

29
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Section 5

IEMCAP SUBROUTINES

Subroutines used in the Input Decode and Initial Processing Routine and the
Task Analysis Routine are described in this section. The common blocks used by
each routine are referenced and all calling arguments are defined. A dictionary
for all local variables is also provided.

Much of the input data is stored in dimensioned arrays which are common to
many different subroutines. These arrays are not repeated for each subroutine
but are given in the form of tables which cover the entire program.

5.1 IDIPR SUBROUTINES

This section describes all the subroutines that make up the Input Decode
and Initial Processing Routine. A hierarchy diagram indicating the levels
and calling relationships is given in Figure 4.

5.1.1 Name: IDIPR

DESCRIPTION

IDIPR is the main program for the Input Decode and Initial Processing

Section of IEMCAP. It calls CARDIN, MERGE and MAP, the three major subprograms.
Additionally, it reports on the input/output units, program options and errors
found. The ARRAY file is also written from IDIPR.

DATA REQUIREMENTS

ARGUMENTS:

none

COMMON BLOCKS:

FLAG, ERR, IOUNIT, IOUWK, INDX, IOUSCF, CEARV, SYS2, RCDL, ISF, REINIT,

FSDTA, XYZ, TITLE, MBUG
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TABLE 2

IDIPR MAIN VARIABLES

PROGRAM NAME DEFINITION

I • DO LOOP INDEX

IA INDEX FOR PRINTING HOLLERITH FOR SUPPLEMENTAL PRINTOUT
OPTION

ICLASS ARRAY OF HOLLERITH CLASSIFICATION CODES

IE DO LOOP INDEX

IOSAV SAVES LOGICAL UNIT OF OLD ISF TO ALLOW SWITCHING UNITS
OLD AND NEW FOR RECYCLING THROUGH IDIPR

IR INDEX FOR PRINTING CEAR SUB-TASKS

IR3 TEP1MINAL INDEX FOR PRINTING CEAR SUB-TASKS

ITSK HOLLERITH FOR CEAR SUB-TASK OPTIONS

ITXX LOGICAL UNIT ASSIGNMENT FOR ARRAY FILE

IW DO LOOP INDEX

Il INDEX TO PRINT HOLLERITH FOR NEW REPORT OPTION

12 INDEX TO PRINT HOLLERITH FOR OLD REPORT OPT0ON

13 INDEX TO PRINT HOLLERITH FOR ISF FILE OPTION

DO LOOP INDEX

JO INDEX FOR PRINTING HOLLERITH FOR JOB STATUS OPTION

JO.• IOLLERITH FOR JOB STATUS OPTIONS

INDEX

N ARRAY OF HOLLERITH CHARACTERS TO PRINT "IEMCAP"

NAME HOLLERITH NAMES FOR EXECUTE OPTIONS CHARACTERS

NOYA HOLLERITH CHARACTERS "NO" OR "YES"

N-P NUMBER OF PORTS PER EQUIPMENT
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5.1.2 Name: ALPSEL

DESCRIPTION

This routine compares the alphanumeric code words to the keyword list and
assigns a numeric value to them or returns an error flag. A list of alphauumenric
code words and their numeric codes is given in Section 5.2, Table 60.

DATA REQUIREMENTS

ARGUMENTS:

none

COMMON BLOCKS:

ERR, KEYS, FSDTA, NKCP, FFDTA, IOUNIT, ALPS, KEYW"

TABLE 3

ALPSEL VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

* IDEE THE LETTER "D"

IJ DO LOOP INDEX

IS STARTING INDEX IN ARRAY OF ALPHA CODES WhIERE SEARCli FOR
AN ALPHA CODE IS TO BEGIN

ITIME FLAG TO SIGNAL SECOND PASS SEARCH FOR ANTENNA DATA

ITYP SR CODE FOR SOURCE/RECEPTOR CARD

KK INDEX OF COLUMN IN ARRAY DATA WHERE ALPHA CODE WORD IS
FOUND

NINC NUMBER OF CHARACTERS IN ALPHA CODES TO BE SEARCHED. IT
IS A CONSTANT EQUAL To 2.

NP NUJML.;£R OF ALPHA CODES ASSOC]:ATED WITH A KEYWORD, AND
HENCE THE NUMBER TO BE SEARChED IN LOCATING AiN ALPH1A
CODE
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5.1.3 Name: BLOCK DATA

DESCRIPTION )

BLOCK DATA contains the data definitions used for keywords, alphanumeric
code words and error messages for IDIPR. Additionally, it makes unit assign-
ments to logical units and initializes various parameters. Strictly speaking,
it is not a true subroutine, in that it contains no executable statements
and it is not called.

DATA REQUIREMENTS

ARGUMENTS:

none

COMMON BLOCKS:

STIX, MSGERR, NKCP, LOUSCF, ERR, KEYS, INDX, CEARV, IOUNIT, ALPS, MOD,

DUPE, IOU'WK, CHAR, FLAG, TITLE, MBUG

VARIABLES:

none
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5.1.4 Name: CARDIN

"DESCRIPTION

This routine is the main routine during the input decode process. It
reads the data cards and decodes them. An equals sign is used to differentiate
the keyword from the parameters. A parerrhesis left of the equals sign
indicates an ISF modification code word. fhe columns to the right of the
equals sign are separated into parameters which are delineated by commas.
These parameters are stored in floating point or integer arrays.

PIring the decoding process, CARDIN calls KEYSEL to assign an integer
value to the keyword, ALPSEL to assign integer values to alpha code words,
IDCOD to assign a numeric code to identifications, STORE to store the
parameters into arrays determined by keyword, PIFRIT to write the data, and
SSINIT to initialize arrays.

DATA REQUIREMENTS

ARGUMENTS:

none

COMMON BLOCKS:

FLAG, CHAR, KEYS, CEARV, TITLE, NKCP, FFDTA, ERR, FSDTA, IOUNIT, KEYWD,

MBUG

TABLE 4

CARDIN VARIABLES

PROGRAM NAME DEFINITION

CARD ARRAY INTO WHICH EACH INPUT CARD IS READ

CDNB ARRAY OF THE INPUT CARD WITH BLANKS SUPPRESSED

DATAK ALPHANUMERIC CHARACTER BEING PROCESSED IN DATA ARIRAY

ESIGN FLAG GIVING THE SIGN OF THE EXPONENT OF A FLOATING POINT

I DO LOOP INDEX

IBK ARRAY OF EDIDIC CHARACTER, (BLANK)
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TABLE 4 (Continued)

PROGRAM NAME DEFINITION

ICARD COUNTER OF INPUT CARDS

ICRD ITH COLUMN IN ARRAY, CARD

IEFLG FIAG SET IF A NUMBER PRECEDES "E", INDICATING EXPONENT
AND NOT AN ALPHANUMERIC CODE WORD LETTER

IER ERROR FLAG FOR MATCHING PARENTHESIS ON A CARD

IEXP INTEGER EXPONENT BUILT IN DECODING AN E-FLOATING TYPE
NUMBER

IT DO LOOP INDEX

IMLT INDEX USED DURING BUILDING OF A DECIMAL NUMBER

INIT HOLDS THE INITIAL COLUMN NUMBER FOR THE ERRONEOUS LINE
IN THE INPUT SUPERCARD

INP ABSOLUTE VALUE OF NUMBER OF PARAMETERS ASSOCIATED WITH A
KEYWORD

IPAREN FLAG SET BY A PARENTHESIS USED TO SIGNAL SUBPARAMETERS

IPARM INDEX FOR COUNTING PARAMETERb

IPLFT FLAG SET BY "(" AND USED TO DETERMINE MATCdING
PARENTHES IS

IS START OF INDEX OF FILE MODIFICATION WORD IN DATA ARRAY

ISPARM INDEX FOR COUNTING SUBPARAMETERS

ISTRR STARTING INDEX IN REMARKS TO STORE NEW REI.ARKS CARD

ISTRT STARTING INDEX IN TITLE ARRAY TO TRANSFER NEW TITLE
CARD

IS2 INDEX FOR ISF MODIFICATION WOPD IN DATA.

ITEST INDEX FOR ELEMENT IN ARRAY "F IN'EGERS, NUM

IUPARW EBIDIC CHARACTER "$"

J LAST NON-BLANK CHIARACTER IN DATA ARRAY AND HENCE THE
NUMBER OF CHARACTERS IN DATA
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O TABLE 4 (Concluded)

PROGRAM NAME DEFINITION

JE INDEX FOR TRANSFERRING CDNB TO SUPERCAJRD, DATA

K INDEX FOR SEARCHING DATA ARRAY

N KDEC COLUMN IN DATA ARRAY WHERE "." IS FOUND

KENDN INDEX IN DATA FOR END OF AN EXPONENT
iI

KEXP NUMBBR OF INTEGERS IN THE EXPONENT OF A NUMBER BEING
BUILT[I

KW COUNTER OF NUMBER OF CHARACTERS PRIOR TO "="

* LASTJ LAST COLUMN IN THE LINE

LASTK LAST CORRECT COLUMN IN THE LINE

i LINES ONE LINE LESS THAN THE LINES OF THE SUPERCARD, DATA
p4

LINESK ONE LINE LESS THAN THE NUMBER OF CORRECT LINES IN THE
SUPERCARD

NEND HOLDS LAST COLUMN NUMBEP FOR THE ERRONEOUS LINE IN THE
SUPERCARD

NP NUMBER OF PARAMETERS FOR KEYWORD BEING PROCESSED

NSIGN FLAG SET BY "+" OR "-" IN BUILDING FLOATING POINf
NUMBERS

"SHIFT MULTIPLIER FOR BUILDING DECIMAL NUMBERS

TEST FLOATING REPRESENTATION OF INTEGER FOUND IN BUILDING
FLOATING NUMBERSL

VALUE FLOATING NUMBER VALUE BEING BUILT DURING DECOI)ING
PROCESS

I
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5.1.5 Name: ERRMSG

DESCRIPTION

This routine prints an error message from a pre-scored list.

The number of the message is signified by the value of IERR.

DATA REQUIREMENTS

ARGUMENTS:

none,

COMMON BLOCKS:

ERR, MSGERR, IOUNIT

TABLE 5

ERRMSG VARIABLES

PROGRAM NANE DEFINITION

FATAL AN ARRAY CONTAINING FATAL ERROR HEADER

FERR ARRAY CONTAINING FATA.L ERROR MESSAGES

I IDLICIT DO LOOP INDEX

IX INDEX FOR PRINTING FATAL ERROR MESSAGE
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5.1.6 Name: IDCOD

DESCRIPTION

This routine converts alpha ID's, stored one letter per word in up to
5 words, into a numeric word, and it also converts the nujueric code word
back into an array of alphanumerics. In converting the 5 word alphanumeric ID
to a single numerical value the following association is made:

t! A to Z are assigned values 1 to 26, respectively
I to 9 are assigned values 27 to 35, respectIvely
0 is assigned the value 36

The alphanumeric ID, ABCDE is assigned numerical values, a, b, c, d, and
e which are combined into a single value by the following algorithm:
100000000a + 1000000b + !0000c + 100d + e

If there are less than 5 charactars in the ID, the right-most are
IP •. considered to be blank, and blank is converted to a numeric value of 0.

Hence, the ID, AB, converts to the following numeric v? 1 .ue:

100000000a + 1000000b.

DATA R1Q U,_IRELN TS

ARGUMENTS:

S"IENTRY - control flag that sigrals which type of processing is to be done.

"I code alphanumeric to numeric

= 2 decode numeric to alphanumeric

3 decode an array of numerics to alphanumeric

CCAION BLOCKS:

"ERR, CHAR, FFDTA, IOUNIT
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TABLE 6

IDCOD VARIABLES

PROPGAM NAME DEFINITION

I DO LOOP INDEX

IDX NUMERIC CODE WORD BEING DECODED TO ALPHA CHARACTERS

IJ DO LOOP INDEX

IL INDEX FOR CODE WORD IN SUPERCARD, IATA

IREM REMAINDER MODULO 100 OF NUMERIC CODE WORD

ITENS ARRAY OF POWERS OF 100

ITIM NUMBER OF TIMES A NUMERIC HAS BEEN DECODED. WHEN EQUAL
TO NARY, ALL REQUESTED NUMERICS HAVE BEEN DECODED.

J DO LOOP INDEX

JJ INDEX

JK INDEX

K INDEX

KD INDEX

KDELTA NUMBER OF ALPI4L CHARACTERS IN ID TO BE CODED, LIMITED
TO 5
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5.1.7 Name: KEYSEL

DESCRIPTION

This routine compares the columns of the input card which contain the
keyword to the keyword list and assigns a numerical value to the keyword if

found or returns an error.flag if not found. A list of valid keywords is

given in Section 5.2, Table 59.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

ERR, KEYS, FFDTA, IO\TNIT, KEYWD

TABLE 7

KEYSEL VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

IFIRST FLAG SIGNALING FIRST CALL TO THIS ROUTINE

ITYP DO LOOP INDEX

jP INDEX

NINC NUMBER OF CHARACTERS IN KEYWORD

NKEYS NUMBER OF KEYWORDS

41.
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5.1.8 Name: PARCHK

DESCRIPTION

This routine checks the number of parameters on thc source and
receptor cards.

DATA R4EQUIREMENTS

ARGUMENTS:

ITYPE - control flag telling which type of card entry is being made

(1 = source, 2 receptor)

COMMON BLOCKS:

ERR, FSDTA, KEYWD

TABLE 8

PARCHK VARIABLES

PROGRAM NAME DEFINITION

I INDEX

J EQUAL TO THE SOURCE/RECEPTOR TYPE CODE

K INDEX

N NUMBER OF PARAMETERS ON A SOURCE/RECEPTOR CARD IF TYPE
IS CASE

NSCP14 AN ARRAY CONNECTING THE ALPHA CODE OF THE SIGNAL/CONTROL
CODE TO THE NUMBERS OF SUBPARAMETERS IN THE FIRST SUB-
PARAMETER GROUP

NSPI NUMBER OF SUBPARAMETERS IN THE FTRST PARENTHESIS GROUP

NSPI4 AN ARRAY CONNECTING THE ALPHA CODE OF THE MODULATION/
SIGNAL CODE (MODSIG) TO THE NUMbER OF SUBPARAMLTERS LN
THE FIRST PARENTHESIS GROUP

NSSP14 AN ARRAY CONNECTING THE ALPHA COW- OF THE PTYPE OF A
iRADAR MODSIG CODE TO THE NUMBER OF SUBPARAMETERS IN TUE
FIRST PARENTHESIS GROUP
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5.1.9 Name: PIFRIT

This routine writes the Processed Input File (PI"). Tlhe decoded data
is written to the PIF file each time an equipment, a bundle, or an

end-of-data card is encountered. System data is written out on the initial
call if the job is new.

DATA REQUIREMENTS

ARGUMENTS: .

None

COMMON BLOCKS:

FLAG, FSDTA, MOD, ERR, FFDTA, TITLE, XYZ, DUPE, IOUNIT, PID, INDX, MBUG,

KEYWDI
TABLE 9

PIFRIT VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

IA DO LOOP INDEX

IB DO LOOP INDEX

IBADD CONTROL FLAG SET EQUAL TO ONE WHEN THE BEGINNING OF "ADDS"
IS REACHED IN BUNDLE DATA

IC DO LOOP INDEX

ID DO LOOP INDEX

IDUMO PLACE HOLDER IN WRITING PIF TYPE SO AS TO KEEP THE SAME
I .FORMAT AS THE iSF FILIE

IEND INDEX SIGNIFYING THE NUMBER OF ELEMENTS IN VARIABLE ARRAYS,
SUCH AS F('1 FLOATING SOURCE/RECEPTOR ARRAYS

IENDBD FLAG SET EQUAL TO 999 WHEN LND OF BUNDLE DATA IS ENCOUNTERED

IENDEQ FLAG SET EQUAL TO 999 WHEN END OF EQUIPMENT DATA IS
ENCOUNTERED

IFRST SIGNALS WHEN THE FIRST ENTRY TO THIS ROUTINE IS MADE IN
ORDER TO WRITE SYSTEM DATA

SIP PORT INDEX
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TABLE 9 (Concluded)

PROGRAM NAME DEFINITION

IS INDEX USED AS STARTING LOCATION OF DATA IN VARIABLE ARRAYS
SUCH AS SO/RC

ISR SOURCE/RECEPTOR CODE

ITT LOGICAL UNIT

ITYP PORT TYPE

IW WIRE INDEX

IX PORT INDEX USED WHEN DELETING A PORT AND COMPRESSING THE
DATA

IZ PORT INDEX USED WHEN DELETING A PORT AND COMPRESSING DATA

J NUMBER OF ELEMENTS IN BPTCO ARRAY, EQUAL TO 3 TIMES THE
NUMBER OF NODE POINTS

K INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS FOR THE EQUIPMENT BEING WRITTEN

NR NUMBER OF HARMONICS FOR AN RF TYPE

NSP NUMBER OF SUBPARAMETERS. EQUAL TO ISO(IPRT, 3)

NSPJ. NUMBER OF SUBPARAMETERS IN NARROWBAND SPECTRA FOR CASE
TYPES

NWS NUMBER OF BUNDLE SEGMENTS

NSW2 NUMBER OF BUNDLE SEGMENTS TIMES TWO

NSW4i NUMBER Of DATA ELEMENTS IN IbEP ARRAY, EQUAL TO 1 MORE THAN
4 TIMES THE NUMBER OF SEGMENTS IN A BUNDLE
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5.-ý.l0 Name: SSINIT

D-SCRIPTION

This rout 4 ne initializes parameters and arrays.

DATA REQUIREMENTS

ARGUMENTS:

IIGO - control variable that tells which type of data iitialization is
re4uested

=-1, initialize all variables In commons INDX. MOb, XYZ, PID, and FSDTA
and in array ICHG

= 1, initialize equipment, port, source, receptor, data and bund'- data

- 2, initialize initial spectra arrays

COMMON BLOCKS:

ERR, IOUNIT, SPECT, INDX, XYZ, TITLE, CEARV, PID, MN)D, FSDTA

TABLE 10

SSINIT VARIABLES

PRCGRAM NAME DEFINITION

I DO LOOP INDEX

J DO LOOP INDEX

K DO LOOP INDEX

MXANT MAXIMUM NUMBER OF ANTENNAS

SMFTR MAXIMU-M NUMBER OF FILTERS

SMXPRT MAXIMUM NUMBER OF PORTS PER EQUIPMENT

MXWR MAXIMUM NUMBER OF WIRES PiLF BUNDLE
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5.1.11 Name: STORE

DESCRIPTION

This routine stores the parameters found by CARDIN Into data arrays
determined by the keyword. ThesL arrays are given in Section 5.2. Additionally,
STORE performs various error analysis functions, such as checking that the card
is in valid orde", that the modification code is valid for job type, that the
nuLber of parameters is correct f'-- the keyword, that all necessary hierarchy
cards precede a lower level hierarchy car-, and that maximum co-nts are not
exceeded for a particular type of data.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

FLAG, FSDTA, MOD, ERR, INDX, NKCP, XYZ, CEARV, IOUNIT, PID, RLINIT, KEYWO,
MBUG

TABLE 11

STORE VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

ICASE NUMfERIC CODING FOR ALPHANUMERIC ID, CASE

ICOD FOR POWER PORTS, THE RS CODE ON THE SO/RC CARD. ALSO
ANTENNA TYPE CODE

ID IDENTIFICATION OF A PORT

1END ENDING INDEX FOR A VARIABLE NUiMBPER OF PAR ME
AS FOR SO/RC FLOATING POINT PARAMETTERS

IGRP FLAG THAT GROUPS KEYWORA)S FOR DETERMINING IF A CARD IS
OUT OF ORDER. INITIALLY SET T,) 1; IS SET TO 2 BY A
SUBSYSTEM AND/OR EQPT AND SET Y'0 3 BY A BUNDLE CARD

IJ INDEX

IP INDEX USED FOR A NUMERIC PARAI'WTER VALUE. USED AS PORT

L_ TID, ALSO FILTER TYPE CODE, MODSIG CODE

46



4 4

a .7

TABLE 11 (Continued)

PROGRAM NAME DEFINITION

IP2 NUMERIC PARAMETER VALUE

IREM REMAINDER OF A MODULO FUNCTION

IS INITIAL INDEX FOR VARIABLE NUMBER ARRAYS

ISR SOURCE/RECEPTOR TYPE CODE

ISSID NUMERIC CODE VALUE OF SUBSYSTEM ID

IT NIUMBER OF PARAMETERS IN WIRE TABLE ENTRY

J DO LOOP INDEX

JDELnn (nn is FLAG THAT INDICATES THAT A HIIERARCiIY CARD WAS DROPPED
keyword code) DUE TO ERROR WHEN EQUAL TO -1. SET TO 0 IF CARD IS

COOD.
USED FOR: KC EQUALS 10 (SU); KC EQUALS 11. (EQ); KC
EQUALS 12 (PO). (SET EQUALS 2 FOR DELETED PORT SO NO
SO/RC IS ACCEPTED UNTIL NEW PORT CARD)

K DO LOOP INDEX

L DO LOOP INDEX

MODSIG MODULATION/SIGNAL CODE OF A PORT

MODIOS STORES SUBSYSTEM MODE CODE TEMPORARILY WHILE PREVIOUS
EQUIPMENT IS BEING WRITTEN CUT UNTIL NEW EQUIPt.hNT IS
ENCOUNTERED

MSR FLAG THAT TELLS IF SO/RC OR BOTH ARE PRESENT FOR A
PORT NUMBER OF PARAMETERS EXPECTED FOR A WIRE ENTRY
BASED ON TYPE

NP12 NUMBER OF PORT PARAMETERS BY TYPE

NP21 NUMBER OF WIRE TABLE PARAMETERS

NSP NUMIIER OF SUBPARAMETERS

NSPI NUMBER OF SUBPARAMETERS IN A FIRST SUBPARAMEITIA'R GROUP

NSP12 NUMBER OF SUBPARAMETERS FOR PORT BY TYPE

S_ _ NSP13 NUMBER OF SUBPARAMET uERS FOR v'I TlR BY TYPE'
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TABLE 11 (Concluded)

PROGRAM NAME DEFINITION

NSP14 NUMBER OF SUBPARAMETERS FOR SOURCE BY TYPE

NSP16 NUMBER OF SUBPARAMETERS FOR ANTENNA BY TYPE

NSP2 NUMBER OF SUBPARAMETERS IN A SECOND SUBPARAMETER GROUP

NWS NUMBER OF WIRE SEGMENTS

NWS2 NUMBER OF WIRE SEGMENTS TIMES 2

NWS4 NUMBER OF WIRE SEGMENTS TIMES 4 PLUS 1, EQUAL TO NUMBER
OF ENTRIES IN IBEP ARRAY
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5.1.12 Name: MERGE

DESCRIPTION

This routine is the main file management routine during initial process-
ing. It reads the Processed Input File and creates the new ISF file, If the
run is a modify run, it performs the modifications to the old ISF file to
create the new ISF. It calls the subroutine SPC14DL to generate the initial
spectra, using the spectrum models. If a CEAR/SGR run is being made, it
creates work files and arrays for CEAR/SGR.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

FLAG, XYZ, INDX, ERR, SPECT, SYS2, PID, MOD, IOUNIT, RCDI, CEARV, STIX,

IOUWK, DUPE, FFDTA, TITLE, ISF, MBUG, REINIT, NWS

TABLE 12

MERGE VARIABLES

PROGRAM NAME. DEFINITION

I DO LOOP INDEX

IAID ANTENNA IDENTIFICATION

IBID BUNDLE ID, PIF FILE

IBIDl BUNDLE ID OF CURRENT BUNDLE

IBID2 BUNDLE ID, ISF FILE

SIBSAV SAVES BUNDLE ID FOR WIRE PORTS

IC FLAG TELLING WHICH TYPE OF ENVIRONMENTAL FIELD DATA 1S TO
BE PROCESSED; I - OUTER, 2 - INNER

ICASE CODE WORD FOR "CASE"

ICON PORT CONNECTION TYPE, EQUAL TO IPPRM2(IP, 2)

ID IDENTIFICATION, USED FOR SUBSYSTEM, EQUIPES-NT AIND BUNDLE
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TABLE 12 (Continued)

PROGRAM NAME DEFINITION

IDBPl ID OF A BUNDLE POINT OF THE CURRENT BUNDLE

IDBP2 ID OF BUNDLE POINT SAVED FOR WIRE PORT

IDD IDENTIFICATION OF A DELETED BUNDLE

IDEQP ID OF EQUIPMENT READ FROM PIF

IDEQS ID OF EQUIPMENT OF SPECTRA RECORD READ FROM ISF

IDIF DIFFERENTIAL OF MODSPI CODES FOR PORTS WHOSE DATA WAS
CHIANGED AND THOSE NOT CHANGED

IDIV DIVISION FACTOR TO CONVERT SUBPARAMETERS TO FREQUENCIES
OR FUNCTION POINTS

IDPRTS ID OF PORT OF SPECTRA RECORD READ FROM iSF

IDSSP ID OF SUBSYSTEM READ FROM PIE

IDSSS ID OF SUSYSTEM OF SPECTRA RECORD READ FROM ISF

IDUM DUMIlhY

IEND INDEX

IENDP INITIALLY = 0. SET TO 1 WHEN END OF THE PIP FILE IS
REACHED FOR EQPT OR BUNDLE. IF NO PIF FILl PRESENT
(JOBIS = 0 OR 2), IENDP IS SET TO 1 TO BYPASS PIP READS.

IEND2 INDEX

IEP INDEX OF EQUIPMENT FOR A WIRE PORT

IEPS EQUAL TO IEPSAV(I)

IEPSAV SAVES EQPT (EE) AND PORT (PP) INDEX AND SHIELD (S) CODE
IN A PACKED CODED WORD, SEEPP

IGO FLAG THAT TELLS WHAT TYPE OF PROCESSING IS IN PROGRESS.
1 = ISF ONLY; 2 = PIF ONLY; 3 = MERGING ISF AND PIF

IGOT CODE, 99999, STORED IN IBSAV ARRA¶' TO SIGNAL BUNDLE FOUND
DURING IPTCPL BUILD

IMAP FLAG TO TELL ENTRY POINT IN READEQ FOR BUNDLE DATA READING.
= 2, READ ALL OF BUNDLE DATA; = 3, READ BUNDLE DATA AT
FIRST RECORD AFTER HEADER RECORD
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TABLE 12 (Continued)

SPROGRAM NAME DEFINITION

IOSAV INITIALLY = 1. SAVES ISF LOGICAL UNIT NUMBER WHEN ISF
LOGICAL UNIT IS SET TO THAT OF PIF FILE TO READ PIF "ADD'S."

i"' IP INDEX

IPID ID OF ANTENNA FOR ANTENNA PORT

IPIFM FLAG THAT TELLS IF PIF RECORDS ARE TO BE READ DURING

MERGING PROCESS. INITIALLY = 1. AFTER AN EQPT IS READ,
IT IS SET TO 0 UNTIL A MATC1IING OLD ISF EQUIPMENT IS
FOUND. THEN IT IS SET TO 1 TO INITIATE A NEW PIF EQPT

READ. IT IS SET TO 2 WHEN "ADD'S" ARE REACHED ON PIF

AND REMAINS AT 2 UNTIL ALL ISF REMAINING EQUIPMENTS ARE

READ. IT IS USED IN A SIMILAR FASHION FOR BUNDLE DATA

IPSAV SAVES BUNDLE POINT ID OF A WIRE PORT

IREAD CONTROL FLAG TO TELL READEQ WHICH READ IS REQUESTED

-2, READ EQPT. HEADER ONLY

-1, READ EQPT. DATA AFTER HEADER

1, READ EQUIPMENT DATA

2, READ BUNDLE DATA

3, READ BUNDLE DATA AFTER HEADER

4, READ SYSTEM DATA

IS INDEX

ISAV INTERMEDIATE VALUES IN BUILDING IPTCPL PACKIED WORD

ISAVE SAVES ISF INTEGER EQPTO PARAMETERS

ISBEQD FLAG SET TO 1 IF EQPT IS BEING DELETED

ISHLD SHIELD CODE OR SHIELD CODE SHIFTED FOR STORING IN IPTCiL

PACKED WORD

ISKIPS FLAG THAT TELLS IF SPECTRA RECORDS SHOULD BE SKIPPED

DURING MERGING PROCESS: 0-NO SKIP; = I-SKIP OVER

SPECTRA READS FROM ISF
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TABLE 12 (Contliutd)

PROGRAM NAME DEFINITION

ISP COUNTER OF NUMBER OF SPECTRA RECORD SETS IE•AD FROM THE ISF

ISPEG INITIAL SPECTRUM GENERATION REQUEST FLAG: = I-GENERATES

SO SPEC; = 2-GENERATES RC SPECS; = 3-GENERATES BOTH SPECS

ISR SET EQUAL TO ISO(IP, 6) OR IRO(IP, 6); SR CODE

ITYP SET EQUAL TO IPPARM(IP, 10), PORT TYPE: 0 NO SO/RC;
1 = SO; 2 = RC; 3 = BOTH

1W INDEX

IWBI BUNDLE INDEX AS READ FROM PIF FILE

IWIDI WIRE ID

IWIR2 WIRE ID

IWSAV SAVES WIRE ID OF WIRE PORT

IX INDEX

J INDEX

JJ INDEX

K INDEX

KK INDEX

MD SUM OF MOD. CODES OF ENVIRONMENTAL FIELD LEVEL DATA

MODS MODIFY CODE OF A PORT

MODSIG MODULATION/SIGNAL CODE

MODSX ARRAY OF MODIFY COILES THAT TR-AuNSLATES THE MUD CODES OF

MODSPM (AND HENCE ICHG) INTO 3 CODES THAT TELL IF NEW

INITIAL SPECTRA SHOULD BE GENERATED FOR A PORT. THE

RELATIONSHIP OF ICHG AND MODSX IS GIVEN IN TABLE 58.

MS INTEP-MEDIATE VALUE FOR MODSPI

M12 PORT MODIFY CODE

M11, SOURCE MODIFY CODE
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TABLE 12 (Concluded)

'A PROGRAM NAME DEFNITION

Ml15 RECEPTOR MODIFY CODE

SNB EQUAL TO IBPRM2(3). NUMBER OF BUNDLE POINTS

NDEL13 NUMBER OF FILTERS TO BE DELETED

NE INDEX FOR STORING SUBSYSTEM ID OF DELETED EQUIPMENT

NED2 2 TIMES THE NUMBER OF DELETES GIVING NUMBER ENTYiES IN

IDEQD

NEWFQ FLAG SET TO INDICATE IF NEW FREQUENCIES WERE GENERATED

FOR AN EQUIP. = 0 FOR NO; 1 I FOR YES; -1 FOR ERRORS

ENCOUNTERED DURING GENERATION

NEI INDEX FOR STORING EQUIPMENT ID OF DELETED EQUIPMENT

NFQMXS SAVES NFQMX FROM ISF HEADER WHEN SWITCH IS MPLDE TO ADD PIF
EQPT.

NFQOS SAVES NEQO SAME AS FOR NFQMXS ABOVE

NFQUS SAVES NFQU SANE AS FOR NFQMXS ABOVE

NFRQS SAVES NFRQ SAME AS FOR NFQMXS ABOVE

NP INDEX, USUALLY USED FOR NUMBER OF PORTS PER EQPT.

NPSAVE SAVES NUMBER OF OLD ISF AS INDICATOR OF NUMBER OF SPEC.

HEADER RECORDS ON OLD ISF

NR EQUIV = ISO (IF, 4), NO. HARMONICS IF RF

NSP EQUIV = ISO (IP, 3), NO. SO PARAMETERS OR
EQUIV = IRO (IP, 3), NO. RCPT PARAMETERS

NSPF EQUIV = ISO (IP, 2); IF CASE, NUMBER OF NAPROWIRAND POINTS j
NMIRi NUMBER OF WIRES IN CURRENT BUNDLE 1

NWS NUMBER OF WIRE SEGMENTS

NWS2P NUMBER OF WIRE SEGMENTS TIMEýS TWO FROM PIE FILE

NWS41P NUI'LER OF WIRE SEGEMENTS TIMES 4 LESS I FROM PIE FILE,
GIVING NUMBER OF ENTRIE.S IN USEP ARRAY
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5.1.13 Name: BUNDLE

DESCRIPTION

Subroutine BUNDLE processes wire bundle data into the form required for
analysis of wire coupled ports. A topological tree is created for each wire
which passes through the node points specified, and all end points on the
tree are referceced to a unique port connection.

Each wire branch is a topological segment which, if cut, would result
in two unconnected trees, one connected to a sabset of all ports connected
to the original wire and the other connected to the remaining ports.
The subroutine branches out from each wire segment and compiles the
list of port connections in the subsets. The wire segment is then related
to one of the ten allowable bundle segments and its physical parameters.
The processed wire data is stored for later use in the wire map file.

DATA REQUIREMENTS

ARGUMENTS:

IBNDLE - bundle index

COMMON BLOCKS:

IOUNIT, IOUSCF, IOUWK, SYS2, ISF

TABLE 13

BUNDLE VARIABLES

PROGRAM NAME !DEFINITI.ON

IICOUNTING INDEX

IBS BUNDLE SEGMENT INDEX

IBSP BUNDLE MAP ARRAY

IB40 BUNDLE SEGMENT INDEX

IB2 BUNDLE SEGMENT INDEX

IB3 BUNDLE SEGME-NT INDEX

IB4 BUNDLE SEGMENT INDEX

155 BUNDLE SEGMENT INDEX
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TABLE 13 (Continued)

PROGRk DEFINITION

IB6 BUNDLE SEGMENT INDEX

IB7 BUNDLE SEGMENT INDEX

IB8 BUNDLE SEGMENT INDEX

IB9 BUNDLE SEGMENT INDEX

1END INDICES OF ALL PORTS CONNECTED TO A WIRE

IFIRST FLAG INDICATING WHETHER THE FIRST BRANCH POINT HAS BEEN
FOUND

INI PORT INDEX

IN2 PORT INDEX

IPOINT BUNDLE POINT INDEX

IPT BUNDLE POINT INDEX

IPTWI BUNDLE POINT INDEX

IPTW2 BUNDLE POINT INDEX

IPTI BUNDLE POINT INDEX
IPTI0 BUNDLE POINT INDEX

IPT2 BUNDLE POINT INDEX

IPT3 BUNDLE POINT INDEX

IPT4 BUNDLE POINT INDEX

IPT5 BUNDLE POINT INDEX

IPT5 BUNDLE POINT INDEX

IPT6 BUNDLE POINT INDEX

IPT7 BUNDLE POINT INDEX

IPT8 BUNDLE POINT INDEX

IPT9 BUNDLE POINT INDEX

IRBSP WIRE MAP ARRAY
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TABLE 13 (Co2ninuE-4

PROGRAM NAME DEFINITION

ISEG COUNTING INDEX (SEGMENT)

ISH SHIELD GROUND CODE

ISHGD NUMBER OF GROUNDS

1W COUNTING INDEX (WIRE)

iWIRE COUNTING INDEX (WIRE)

IY COUNTING INDEX

DO LOOP INDEX IN WIRE POINT SEARCH

1i0 DO LOOP INDEX IN WIRE POINT SEARCH

12 DO LOOP INDEX IN WIRE POINT SEARCH

13 DO LOOP INDEX IN WIRE POINT SEARCH

14 DO LOOP INDEX IN WIRE POINT SEARCC

15 DO LOOP INDEX IN WIRE POINT SEARCH
16 DO LOOP INDEX IN WIRE POI ý-N SARCH

17 DO LOOP INDEX IN W-IRE POINT SEARCH

18 DO LOOP INDEX IN WIRE POINT SEARCH

19 DO LOOP INDEX IN WIRE POINT SEARCH

, COUNTING INDEX

J1 iUODLE POINT INDEX

J2 BUNDLE POINT INDEX

K COUNTING _INDEX

L COUNTING INDEX

NBR NUMIBER OF B1RAN"HES INTO A WIRE POINT

NENDPT NUMBER OF WIRE POINTS TiHAT ARE TE'l-• -NATIONS j
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TABLE 13 (Concluded)

PROGRAM NAME DEFINITION

NGNDSH GREATEST NUMBER OF GROUNDS AMONG TERMINATIONS ON ONE
SIDE OF A BRANCH

NW. TEMPORARY VARIABLE

NWPT NUMBER OF POINTS THROUGH WHICH A WIRE PASSES

5
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5.1.14 Name: CONVRT

DESCRIPTION

This routine converts modulation/signal codes for RF and SIGNAL/
CONTROL ports from a numeeric code back to an alphanumeric code for printing
in REPORT.

DATA REQUIREMENT

ARGUMENTS:

INTRY - flag signaling which entry; = 1 for RF, = 2 for S/C

MODSIG ,- modulation/signal numeric cod&

IP2 - PTYPE numeric code for RF radar ports, UNiTS numeric code for S/C

IPNTl - alphanumeric code returned for MODSIG

IPNT2 - alphanumeric code returned for IP2

COW ON BLOCKS:

ERR, ALPS

TABLE 14

CONVRT VABI.0,LL

PROGGRAM NAME DEFINITION -

I DO LOOP INDEX

IBK ANi ARRAY O0 (HOLLERITH BLANKS

,IUN HOLLERITT! PRINT CODES FOR UNITS, VL AND AM

JJ INDEX WHEEZE MODSIG VALUE FODND IN ALPHA '--RRAY

SINDEX •$E•' IP2 VALUE FOUND IN AoLPHA ARRAY

L INDEX TO SEARKC1 ARRAY OF ALPLA CODES VALUES FOR VALUE

TO MATCH ARGUMENT MODSIG OR IP.
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5.1.15 Name: DEDEND

'C) DESCRIPTION

Stores the port index of a wire termination in the array IENDI, and the
Snumber of grounded shields in the array IS1.

DATA REQUIREMENTS

ARGUMENTS:

IBNDLE - bundle index

IWIRE - wire index

IB - segment index

IY - counting index

IPOINT - point index

COM10N BLOCKS:

ISF, BU3N, IOUNIT

TABLE 15

DEDEND VARIABLES

PROGRAM NAME DEFINITION

I INDEX

IEER ERROR CODE

ISH SHIELD GROUND CODE

ISHGD SHIELD GROUND CODE INDEX
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5.1.16 Name: DUPCK

DESCRIPTION

This subroutine checks an array of items for duplicate identifications.

DATA REQUIREMENTS

ARGUMENTS:

N - number of array

IARY - array of identifications

COMMON BLOCKS:

IOUNIT, ERR, DUPE, FFDTA

TABLE 16

OUPCK VARIABLES

PROGRAM NAME DEFINITION

I INDEX

IDi ID OF AN ARRAY COMPONENT

ID2 ID OF AN ARRAY COMPONENT

II INDEX

K INDEX

L INDEX

Ni NUMBER ENTRIES IN ARRAY MINUS I

6
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5.1.17 Name: EFLUPD

DESCRIPTION

This routine updates environmental field level data.

DATA REQUIREMENTS

ARGUMENTS:

IC - control flag to tell which call is being made; =1-outer data;
-2-inner data

MOD - modify code

IE - flag telling which data was present previously; -1-outer; -2-inner;
-3-both

NE - number in arrays

E2 - old array

El- update array

COMMON BLOCKS:

ERR

TABLE 17

EFLUPD VARIABLES

PROGRAM NAME DESCRIPTION

I INDEX

MESS HOLLERITH ARRAY FOR PRINTING HEADINGS
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5.1.18 Name: FTGEN

DESCRIPTION

This routine generates the frequency table used for the analysis task.

DATA REQUIREMENTS

IRGUMENTS:

none

COMMON BLOCKS:

ISF, IQUNIT, ERR, MBUG

TABLE 18

FTGEN VA0UA1LES

PROGRAM NAME DEFINITIOI

FHI2A 0.9999 TIMES FHI2

FMAX ARRAY CONTAINING MAXIMUM Fr, QUENCIES FOR EACH SR CODE

FMAXI MAXIMUM FREQUENCY FOR SELECTED SR CODE

FMIN ARRAY CONTAINING MINIMUM FREQULŽu3ES FOR EACH SR CODE

FMIN1 MINIMURM FREQUENCY FOR SELECTED SR CODE

FMULT FREQUENCY MULTIPLIER FOR GEOMETRICALLY SPACED
FREQUENCIES

FQU USER SUPPLIED FREQUENCY

FREQ CURRENT VALUE OF GEOMETRICALLY SPACED FREQUENCY BEING
GENERATED

FREQP PREVIOUSLY GENERATED FREQUENCY

I GENERAL INDEX

IEMR INDEX (- 1 FOR EMTR, = 2 FOR RECEPTOR)

IFMIN INDEX OF TABLE FREQUENCY CLOSEST I' FMINI

IFMX INDEX OF TABLE FREQUENCY CLOSEST TO IFMAXI
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TABLE 18 (Concluded)

PROGRWý NAME DESCRIPTION
IFQ GENERAL FREQUENCY INDEX

IFQU I!-DEX OF USER - SUPPLIED FREQUENCY

ISR SR (SOUR•cE - RECEPTOR TYPE) CODE

J GENERAL INDEX

NFRQ. HOLDING VARIABLE FOR NFRQ
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5.1.19 Name: FTSRCH

DESCRIPTION

This routine searches the frequency table for the interval that
contains a given frequency.

DATA REQUIREMENTS

ARGUMENTS:

FRQT - frequency table to be searched

FRQLOC - frequency to be located

ITI - lowest index of frequency table to be searched

IT2 - highest index of frequency table to be searched

ILOC - index of interval in frequency table containing FRQLOC returned
to calling routine

COMMON BLOCKS:

none

TABLE 19

FTSRCH VARIABLES

PROGRAM NAME DEFINITION

FT TABLE FREQUENCY

FTH HIGHER INTERVAL BOUNDARY FREQUENCY

FTL LOWER INTERVAL BOUNDARY FREQUENCY

I INDEX OF FT

XiNT SEARCH INTERVAL RANGE
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5.1.20 Name.: HEADA

DESCRIPTION

This routine writes heading and system data for the report.

DATA REQUIREMENTS

ARGUMENTS:
fl)I

! lnone

COMMON BLOCKS:

SYS2, INDX, IOUNIT, TITLE, ISF, ERR, XYZ, FFDTA, ALPS, PID, STIX, NLINE

TABLE 20

HEADA VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

IST SYSTEM TYPE CODE

ISYSH HOLLERITH SYSTEM TYPE HEADER PRINT DATA

J DO LOOP INDEX

K DO LOOP INDEX

L DO LOOP INDEX

LI DO LOOP INDEX

NA NUMBER OF APERTURES

NAM FLAG THAT TELLS WHETHER AN OLD ISF, NEW ISF OR PIF REPORT

IS BEING PRINTED. I = OLD ISF OR PIF; 2 NEW ISF
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5.1.21 Name: ISFRIT

DESCRIPTION

This routine writes the new Intrasystem Signature File.

DATA REQUIREMENTS

ARGUMENTS:

IGO - control flag

IGO-I, write system data

IGO-2, write equipment data

IGO-3, write bundle data

IGO-4, write end-of-equipment data flag

ICG05, write end-of-bundle data flag

IGO-6, write spectrum data

COMMON BLOCKS:

SYS2, INDX, XY7, TITLE, PID, IOUNIT, ERR, MBUG

TABLE 21

ISFR1T VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

IDUH DUMMY PLACEHOLDERS

IEND ENDING INDEX FOR SUBFARAMETERS

IEND2 END INDEX FOR SUBPARAMETEfS

IS STARTING INDEX OF SUBPARAMETERS IN SRCE2 ARRAY

ISR SOURCE/RECEPTOR CODE, EQUAL TO t)02/1RO2(IPRT, 6)

IW DO LOOP INDEX

1999 END-OF-DATA "999" FLAG
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TABLE 21 (Concluded)

PROGRAM NAME DEFINITION

J DO LOOP INDEX

K DO LOOP INDEX

MODSIG MODUrLaTION/SIGNAI CODE

NP NUMBER OF PORTS!EQUIPM.•NT

NP2 NU.MBER OF 1kORTS/EQUIPMENT
'NR Nbri(BR OF HAR1.MOý'CSI NSP • EQUIVALNT TO IS02(3PRT, -3 OR IR02&iPRT, 3'

S~SEE TABLE 48

NSPI. NUMBER POINTS IN NARROW BAND ýOR CASE TYPES

'WE NUMBER OF BUNDLE SEGMENTS

JJWS2 NUIER OF BUNDLE SEýýENTS TIMES 2

NWs41 ENDING !NDEX IB •UNDLE SEGmENTS INTEGER ARRAY

LJ
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5.1.22 Nanme: MAP

DESCRIPTION

Subroutine MAP reads from the wire bundle working file and does pre-
liminary processing before calling BUNDLE, which actually analyzes the wire
configurations. It redefines bundle and wire points within each bundle by
an index and relates each wire point to its pcrt connection by searching
port data. It also calculates the average separation between two wires in
a bundle and the length of each segment.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, ISYS2 and ISF.

TABLE 22

MAP VARIABLES

PROGRAM NAME DEFINITION

AVRAD AVERAGE WIRE RADIUS

DRATIO RATIO OF BUNDLE RADIUS TO WIRE RADIUS VS NUMBER OF
WIRES

WIE COUNTING INDEX

I IBUNDLE BUNDLE INDEX

ICODE CODED BUNDLE-WIRE INDICES

IPNT WIRE POINT INDEX

IPORT COUNTING INDEX !'PORT)

IPT COUNTING INDEX (POINT)

IRETYP WIRE TYPE CODE

ISEG COTUNTING INDEX (SEGMENT)

1W COUNTING INDEX (WIRE)
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TABLE 22 (CONCLUDED)"4;
PROGRAM NAME DEFINITION

IWIRE COUNTING INDEX (WIRE)

I]. TEMPORARY INDEX

12 TEMPORARY INDEX

IT COUNTING INDEX

JCODE CODED BUNDLE-WIRE INDICES

K COUNTING INDEX

N TEMPORARY INDEX

NBUNDLE NUMBER OF WIRE BUNDLES

NWPT NUMBER OF WIRE POINTS FOR PARTICULAR WIRE

RAD WIRE RADIUS

y: X PROJECTION OF SEGMENT LENGTH IN X-DIRECTION

Y PROJECTION OF SEGMENT LENGTH IN Y-DIRECTION

Z PROJECTION OF SEGMENT LENG'UCiE IN Z-DIRECTION
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5.1.23 Name: MERGER

DESCRIPTION

This routine merges data arrays at the request of MERGE. It
aidds or deletes new components and coinpresses the data after a
delete.

DATA REQUIREMENTS

ARGUMENTS:

NOS - number of components in OLD ISF

NOI - number of components in updating ISF

IARYI - integer array, updating file

M1 - first dimension of integer array

H2 - second di.mension of integer array

FARYS - floating point array, old ISF

FARYI - floating point array, updating file

M3 - firet dimension of floating point array

M4 - second dimension of floating point array

MODARY - array continuing modify codes for the data in the updating file

0 - add; 1 - modify

JI - actual. number of parameters in integer array

JF - actual number of parameters in floating point array

IE - control flag for processing;

- 1, modifications to be made to ISF file

- 2, transfer PIF arrays to ISF arrays only

- 3, port entry

- 4, wire entry
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ARGUMWTS: (Continued)

IDELAY - array of ID's of components to be deleted

MDEL - number of deletes in IDELAY

COMMON BLOCKS:

ISF, FPDTA, ERR, XYZ, DUPE, TITLE, PID, INDX, IOUNIT, MOD, MBUG

TABLE 23

MERGER VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

IADD COUNTER OY THE NUMBER OF A!DED COMPONENTS

ID IDENTIFICATION OF A DFLETED COMPONENT

IDI IDENTIFICATION OF AN UPDATTNG "ADDED" COMPONENT

IDP IDENTIFICATION OF A PORT FROM THE OLD ISF

IDS IDENTIFICATION OF AN OLD IS7 COMPONENT

Ii INDEX USED TO COUNT DELE-i 3 -OUND DURING COMPRESSION
OF ARRAYS

ITYP SO/RC CODE FOR PORT DATA, 1, IF PORT IS SOURCE ONLY;
= 2, IF PORT IS RECEPTOR ONLY; = 3, IF ?ORT IS BOTH

IX DO LOOP INDEX

J DO LOOP INDEX

Jii EQUAL JI 'FOR ALL EXCEPT PORT ENTRIES IN WHICH CASE IT IS
EQUAL TO "9" TC OMIT TRANSFERRING THE SO/RC CODE

K INDEX FOR STORING INTO UPDATED ARRAY

KJ COMPUTED INDEX OF ARRAYS i', BE STORED INTO DURING
COMPRESSION OF ARRAYS

L DO LOOP INDEX

M INDEX OF THE ID WITHIN THE ARRAY. IT IS EQUAL TO 1
EXCEPT FOR WIRE DATA IN WlHICH CAS;E IT EQUALS 2
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TABLE 23 (Concluded)

PROQAH•% NA14E DEFINITION

14D SET EQUAL TO THE MOD CODE OF 'I•IL COMPONENT" &E-.NG
PROCESSED

WEL NUMBER OF" DELETES IN DELETE ARRAY, IDELAY

MODARY ARRAY OF MODIFICATION CODES FOR THE UPDATING COMPONENT

MS SET EOUAL TO THE SO/RC CODE OF THE PORT BEING PROCESSED

NDEL NUMBER OF DELETES FOUND DUR£NG DELETING PROCESS

NNOS SK EQUAL TO ORIGINAL NUMBER OF COMPONENTS IN THE OLD
ISF

NO ONE MORE THAN THE NUMBER IN OLD ISF ARRAYS

NP NUMBER OF PORTS IN AN EQPT. USED FOR . PORT ENTRY ONLY

I,
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5.1.24 Name: READEQ

DESCRIPTION

This routine reads the data from the Intrasystem Signature File. On a
inew job, it reads the Processed Input File.

DATA REOUIRiMNTS

ARGUMENTS:

IKMM? - control variable set as follows:

- -2, read equipment header record only

S-1, read equipment data after the header

- 1, read all of equipment

-2, read bundle data

3, read bundle data after the header record

- 4, read system data

COHMON BLOCKS:

INDX, ISF, STIX, SPECT, TITLE, SYS2, IOU1NIT, NWS, MBUG

TABLE 24

IIEADEQ VARIABLES

PROGRAM NAME DEFINITION

K.tI DO LOOP INDEX

IDUM PLACE HOLDER ON EQUIPMENT HEADER TO KEEP THE HEADING RECORD
) ITHfE SAME AS THE PIF FILE HEADING RECORD

IEND INDEX EQUAL TO THIE NUMBER OF ELEMENTS IN A VARIAPLE ARRAY,
:4 i SUCH AS A FLOATINu POINT SO/RC ARRAY

.END2 INDEX EQUAL TO THE NUMBER ,. ELEMENTS IN VARIABLE ARRAYS,
" " SUCH AS IN FLOATINg POINT SOiRC ARRAY

IF PORT INDEX

., IQ2 COUNTER OF NUMBER OF EQUIPMENTS READ
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TABLE 24 (Concluded)

PROGRAM NAME DEFINITION

IR NUMBER OF CHARACTER) IN THE REMARKS ARRAY

IS STARTING INDEX OF DATA IN VARIABLE ARRAYS, SUCH AS SO/RC
ARRAYS

ISR SOURCE/RECEPTOR TYPE CODE

IT NUMBER OF CHARACTERS IN THE TITLE ARRAY

ITYP PORT TYPE CODE

W .. WIRE INDEX

J USED AS AN INDEX

K USED AS AN INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS/EQUIPMENT

NR NUMBER OF HARMONICS FOR RF PORTS

NSP NUMBER OF SUBPARAMETERS

NSPI NUMBER OF SUBPARAMETERS IN NAKju\.r.CD SPECTRA FOR CASE

TYPE PORTS

NS2 NUMBER OF PUNDLE SEGMENTS

NWIR2 NUMBER OF WIRES IN A BUNDLE

NTWS2 NUMBER OF BUNDLE SEGMENTS TIME!' 2

NWS41 NUMBER OF DATA ELEMENTS IN IBEP2 ARRAY, EQUAL TO 1 MORE

THAN 4 TIMES THE NUMBER OF SEGMENTS PER BUNDLE
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5.1.25 Name; REPORT

DESCRIPTION

This routine writes a report of all data. Depending upon the call, it
writes a report of the data on the PIF file or the ISF file before and after
a modification.

DATA REQUIREMENTS

ARGUMENTS:

IRGO - control variable that tells which type of data report is being
requested

S1, write system data report

- 2, wuiite equipment data report

= write bundle data report

S4, write spectra report

COMMON BLOCKS:

XYZ, STIX, ISF, NLINE, PID, TITLE, SPECT, ALPS, :[OUNIT, FFDTA, INDX,

EER, SYS2, MBUG

1
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TABLE 25

REPORT VARIABLES

PROGRAM NAME DEFINITION

FAF INTERMEDIATE FREQUENCY

FREQ A FREQUENCY

I DO LOOP INDEX

IAPEX HOLLERITH ARRAY FOR PRINTING APERTURE EXPOSED CODES

IAPX APERTURE EXPOSED CODE PLUb ONE

ICON CONNECTION TYPE CODE

IDEQPT EQUIPMENT ID (ALPHA)

IDPT PORT ID (ALPHA)

IDSUB SUBSYSTEM ID (ALPHA)

IDUM HOLLERITH BLANK

IEND NUMBER OF ELEMENTS IN A VARIABLE NUMBER ARRAY, SUCH AS

A FLOATING POINT SO/RC ARIRAY

IEND2 NUMBER OF ELEMENTS IN A VARIABLE NUMBER AiýKAY

IEOI3 FLAG FOR ENVIRONMENTAL FIELD DATA. = 1 IF NONE PRESENT;

2 IF OUTER! = 3 IF INNER; = 4 IF BOTH PRESENT

IF INDEX USED FOR FILTERS AND FREQUENCIES

IFNAM RAG = 1 IF OLD ISF FILE; = 2 IF NEW ISF; m 3 IF PIl FILE

IFi FREQUENCY INDEX FOR MINIMUM FREQUENCY FOR SO/PRC TYPES

IF2 FREQUENCY INDEX FOR MAXIMUM FREQUENCY FOR SO/RC TYPES

IN INDEX FOR PRINTING DIFFERENT MC'"SIG TYPE HOLLERITH HEADINGS

INDEX FILTER TYPE CODE
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TABLE 25 (Continued)

PROGRAM NAME DEFINITION

IP PORT INDEX

IPN1 ARRAY FOR PRINTING HOLLERITH DATA; USED TO PRINT SHIELD
TERMINATION FOR WIRE PORT. ALSO USED ON SO/RC HOLLERITH
PRINTOUT. SEE CONVRT ARGUMENT LIST

IPN2 ARRAY USED FOR PRINTING HOLLERITH DATA. SEE CONVRT
ARGUMENT LIST

IPOL POLARIZATION CODE FOR ANTENNA

I iIPTSG PTYPE FOR RADAR TYPES; SIGNAL CODE FOR MODSIG CODES

301- 305

IP2 UNITS CODE OF AMPLITUDE FOR S/C TYPE PORTS

IQ INDEX OF EQUIPMENT BEING REPORTED

IRECEP HOLLERITH FOR PRINTING "RCPT"

IRS RS CODE FOR POWER PORTS

IS INDEX OF STARTING LOCATION OF PARAMETERS IN FLOATING POINT
ARRAYS

ISH INDEX FOR PRINTING SHIELD TERM. CODE

ISOURC HOLLERITH FOR PRINTING "SRCE"

ISR SIGNAL/RECEPTOR TYPE CODE

ISRLBL INDEX FOR PRINTING SOURCE/RECEPTOR LABELS

ISUBID NUMERIC CODE FOR SUBSYSTEM ID

ITYP PORT TYPE CODE

lW WIRE INDEX

IWC INDEX TO PRINT WING LOCATION OF ANTENNA PORT

IZ FLAG SET TO 1 AFTER A HEADING IS PRINTED SO AS TO SKIP
PRINTOUT ON NEXT PASSES

IZi INDEX FOR PRINTING MILSPEC FOR NARROWBAND

IZ2 INDEX FOR PRINTING MILSPEC FOR BROADBAND SPECTRA
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TABLE 25 (Continued)

PROGRAM NAME DEFINITION

12 INDEX FOR PRINTING SECOND HALF OF ENVIRONMENTAL FIELD
LEVEL DATA. USED SIMILARLY FOR FREQUENCY TABLE

13 INDEX FOR PRINTING THIRD GROUP OF FREQUENCIES

J INDEX USED IN PRINTING BUNDLE DATA

JJ DO LOOP INDEX

K INDEX

KK INDEX

LL INDEX

L4 INDEX FOR PRINTING FIX/ADJ CODE OF EQUIPMENT CARD

L6 INDEX FOR PRINTING CLASS CODE OF EQPT CARD

M INITIAL INDEX FOR PRINTING BEP2 ARRAY

MAXLIN EQUIVALENT TO THE NUMBER OF MAXIMUM LINES PRINTED PER PAGE

MCOD ANTENNA MODEL CODE

MILS HOLLERITH TO PRINT "MIL SPEC

MN TERMINAL INDEX FOR BEP2 ARRAY

MODSIG MODULATION/SIGNAL CODE FOR A PORT

MT EQUIVALENT TO A MESSAGE TITLE ARRAY FOR RF PORTS

MTT EQUIVALENT TO A MESSAGE TITLE ARRAY FOR SIGNAL/CONTROL
LINE PORTS SUBPARAMETERS

M3 EQUIVALENT TO MODSIG DIVIDED BY 100

NA NUMBER OF ANTENNAS

NBBB HOLLERITH TO PRINT NARROWBAND L. ýEL

NEFQ. HALF THE NUMBER OF FREQUENCIES FOR ENVIRONMENTAL FREQUENCY
LEVEL DATA

NF NUMBER OF FILTERS
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TABLE 25 (Concluded)

PROGRAM NAME DEFINITION

NFQI THE NUMBER OF FREQUENCIES TO BE USED FOR THE RUN

NFl ONE THIRD THE NUMBER OF FREQUENCIES TO BE USED FOR SPECTRA

NP NUMBER OF PORTS INDEX

NPM NUMBER OF SUBPARAMETERS. USED FOR ANTENNA AND FILTER
PRINTOUTS

NPl NUMBER OF SUBPARAMETERS IN FIRST SUBPARAMETER GROUP. USED

FOR SO/RC CASE PRINTOUTS

NP2 NUMBER OF SUBrARAMETERS IN SECOND SUBPARAMETER GROUP.
USED FOR SO/RC CASE PRINTOUTS

NSP NUMBER OF SUBPARAMETERS

NSP1 NUMBER OF SUBPARAMETERS IN A FIRST SUBPARAMETER GROUP

NSP2 NUMBER OF SUBPARAMETERS IN A SECOND SUBPARAMETER GROUP

S'I NTW NUMBER OF TWISTED WIRES IN A WIRE CHARACTERISTICS TABLE
*' ENTRY

NW INDEX FOR NUM4BER WIRE TABLE ENTRIES

SCRON HOLLERITH FOR PRINTING SO/RC CONNECTION CODE

SRLBL HOLLERITH OF SOURCE/RECEPTOR TYPE LABELS

SRMG HOLLIRITH ARRAY OF SR LABELS
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5.1.26 Name: WARITE

DESCRIPTION •

This routine writes a report of Waiver Analysis data for a Waiver
Analysis run.

DATA REQUIREMENTS

ARGUMENTS:

Nonre

COb•ON BLOCKS:

CEARV, FYDTA, ERR, IOUNIT

TABLE 26

WARITE VARIABLES

'PROGRUM NAME DEFINITION

I INDEX

INDEX

K INDEX
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5.1.7.7 Name: WFRIT

DDSCRIPTION

This routine writes work files that are used by CEAR/SGR. The files
written depending on the calling argument are the emitter equipment, receptor

. .equipment, and bundle work files.

DATA REQUIREMENTS

ARCTTMENTS:

I •IMAP - flag which signals which work tiles are to be written..>

- 1, emitter and receptor equIpment
- 2, bundle work file

- 3, write end-of-data flag for emitter and receptor file

'I - 4, write end-of-data flag on bundle work file

C kYCINBOCKS:

K< 1, 1, IOUWK, STIX, ISF, TITLE, SPECT, TOUNIT, MBUG

WFRIT VARP B'.3L.

Am DCFlNILiION --

I INDEX

'IUEND TER.TNAL INDEX USED FOR VARIABLE NUMBER PARAMETER

ARRAYS, SUCH AS SIURCE AND RECEPTOR

IEND2 TERMINAL INDEX USED FOR VARIABLE NTMBER PARAMETER
ARRAYS

IP PORT INDEX

SRCFLG FLAG THAT TELLS RECEPTOR WORK FILE IS TO BE
"WRITTEN

!.IS INITIAL INDEX lB.) FOR VARIABLE NUMBER PARAMETER ARRAY

I S0tFrLG FLAG TH1AT TELLS IF A SOURCE WORK FILE I: TO BE
S'[WRITTEN
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TABLE 27 (Concluded)

PROGRAM NAME DEFINITION

ISR SOURCE/RECEPTOR CODE

ITIM DO LOOP INDEX

ITO LOGICAL UNIT FOR WRITING TO A WORK FILE

ITYP PORT TYPE

IW WIRE INDEX

SJ INDEX

K INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS

NR NUMBER OF HARMONICS

NSP NUMBER OF SUBPARAMETERS

NSP1 NUMBER OF SUBPARAMETERS IN A FIRST SUBPARANETER GROUP

NWIR2 NUT OF WIRES PER BUNDLE

NWS2 NUMBER OF WIRE SEGMENTS TIMES 2 EQUAL TO NUMBER OF
ENTRIES IN BEP2 ARRAY

NWS41 NUMBER OF WIRE SEGMENTS TIMES 4 2LUS i LQUAL TO NUMB
ENTRIES IN TBEP2 ARRAY
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5.1.28 Name: SPCMDL

DESCRIPTION

Subroutine SPCMDL calls the various spectrum models to initialize
emitter and receptor spectra and spkctrum limits for six classes of ports:
RF, power, signal, control, electro-explosive, and equipment case. At fre-
quencies outside the required operating range of a device, it calls ron-required
initial spectrum models M461, M6181 or M704, the choice 6eing a user
option.

At required frequencies it calls SCARFE for emission models and SCARFR
for reception models, unless a user-jprovided spectrum is called for. In the
latter case, the emission or reception spectrum is log-linearly interpolated
at emitter or receptor frequencies, respectively.

For RF emitters. user-provided spurious emission levels at harmonic
frequencies are compared with the MIL-STD level and the larger of the two
is taken.

DATA REQUIREMENTS

ARGUMENTS-

ISPFG-Spectrum flag

1 - emitter port

2 - reccntor port

3 - both

COMMON BLOCKS:

INDX, SPIRO, ISF, IOUNIT, SPECT, ERR

TABLE 28

SPCMDL VARIABLES

PRO GRAM NAME DEFINITION

CL CAPACITANCE OF A PORT TERMINATION

FREQ FREQUENCY

G TEMPORARY VARIABLE

GBH BROAD BAND RIARMONIC LEVEL

GNH NARROW BAND HARMONIC LEVEL

I COUNTING INDEX
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TABLE 28 (7ontinued)

PROGRAM NAIE DEFINITION

ICON PORT CONNECTION CODE

IEMSU EMITTER/RECEPTOR FLAG (I-EMITTER, 2-RECEPTOR)

IFRRQ COUNTING INDEX

IFSPT INDEX OF LAST LEVEL IN USER-S UTPLIED SPECTRUM

IFST INDEX OF FIRST FREQUENCY IN USER-SUPPLIED SPECTRUM

IFSTB INDEX OF FIRST FREQUENCY FOR BROAD BAND SPECTRUM

"IFSTN INDEX OF FIRST FRIEQUENCY FOR NARROW BAND SPECTRUM

IFI LOW FREQUENCY POINTER

IF2 HIGH FREQUENCY POINTER

IHAR HARMONIC NUMBER

IN•FG NARROW BAND/OROAD BAND CODE (0=BOTH, 1=BROAD DAND ONý'.Y,
2-NARROW BAND ONLY)

INPASS FIRST PASS FLAG (I=FIRST PASS)

ISHAR INDEX OF FIRST HAjRMONIC LEVEL

ISR SR. CODE (1=RF, 2-POWER, 3=SIGNAL, 4=CONTROL, 5=O;EL, oC2_-')

ISRE SR CODE FOR EMITTER

ISRR SR CODE FOR RECEPTOR

ISTOP INDEX OF LAST FREQUENCY IN USER SUPPLIED SPECTRUMI

LL INDUCTANCE OF A FORT TERMINATION

RFIR. LOW END OF REQUIRED FREQUENCY RANGE

RR2. I HIGH END OF REQUIRED FREQUENCY VNGE

RHI LOW END OF HWARMONiC FRE"QUENCY iN'IN VAL

U1•2 HIGH END OF HARMONIC FRtEQUENCY INj,,:\VXLd

22 RESISTANCE OF A PORT TERlMINA'.TI'ON

SPOMAX ltý\XIMUIM BROAD BAND EMISSION LE-VEL [N 1UEi:l)t;. MILD RAN(;L
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TABLE 28 (Continued)

PROGRAM NAME DEFINITION

SPNMX MINIMUM BP1)AD BAND EMISSION LEVEL IN REQUIRED RANGE

W FREQUENCY IN RADIANS/SEC

X PROPORTION OF CURRENT THROUGH ACTIVE ELEMENT OF EED

Z TEMPORARY ARRAY

EQUIVALENCED VARIABLES:

A S(4) IN COMMON BLOCK SPIRO

BWC S(5) IN COMMON BLOCK SPIRO

ADJLIM S(1) IN COMMON BLOCK SPIRO

F5 S(3) IN COMMON BLOCK SPIRO

FL S(2) IN COMMON BLOCK SPIRO

FP S(3) IN COMMON BLOCK SPIRO

IFMAXE(I) IFMAX(I,l) IN COMMON BLOCK ISF

IFMAYR(I) IFMAX(I,2) IN COMMON BLOCK I,3F

IFMINE(I) IFMIN(I.l) IN COMMON BLOCK ISF

IFMINR(T) IPMIN(I,;)) IN COMMON BLOCK ISF

INF S(3) IN COMMON BLOCK SPIRO

IRS IS(2) IN COMMON BLOCK SPIRO

ISPEC IEPRM2(3) IN COMMON BLOW.K ISF
•'L,•IS•-)IN 00OMMO BTOCK SPIRO

NHARF IS(4) IN COMMON BLOCK SPIRO

NPAR IS(3) IN COj£liON•.rOC SPIRO KI
NPHASE IS(4) IN COulftION BLOCK SPIRO

NITBB IS(3) IN COMMON BLOCK SPIRO

NP•NB IS(2) IN COMMON BLOCK SPIRO

'NPTS 1 rS(3) IN COMMON BLOCK SPIRO
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TABLE 28 (Concluded).

PROGRAM NA24E DEFINITION

NUNIT IS(4) IN COMMON BLOCK SPIRO

P- S(4) IN COMMON BLOCK SPIRO

PNF S(2) IN COMMON BLOCZ( SPIRO

SEN S(4) IN COMMON BLOCK SPIRO

v S(2) IN COIMMON BLOCK SPIRO

, ti

iL.s i

11ý je

S,66



K

5.1.29 Name: ANLOG

DESCRIPTION

Subroutine ANLOG calculates the power spectral density of continuously
modulated RF signals. Thu models include AM/DSB, AM/DSB-SC, and FM modula-
t:ion carrying either voice, clippod voice or non-voice.

DATA REQUIREMENTS

ARGUMENTS:

NTYPE - Modulation Type

DFREQ - Frequency relative to carxi.er.

COMMON BLOCKS:

SPIRO

TABLE 29

ANLOG VARIABLES

PROG14
NAME SYttBOL DEFINITION

B IM FM BANDWIDTH

DF I FREQUENY RELATIVE TO RV' CARRI E

NSIG MODULATING SIGNAL 71YP]E", CODE

PSB PSB POWER ASSOCIATED WITTI AN AM S]D,.ArM

Y TE<1=ORARY VARIABLE

"EQUIVALENCED VARIABLES:

rB S(6) IN COMMON BLOCK SPIRO

.6M S(7' IN COMMON BLOCK SPIRO

FDEV ,(7) IN COMMON BLOCK SPIRO

ISIG IS (5) IN COMMON BLOC<K SPIRO

P s (4) IN -OMNtON 13LOCJ.K S]PIRO
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5.130 Name: CVOICE

DESCRIPTION

Calculates the spectrum of a clipped voice si.gnal.

DATA REQUIREMENTS

ARGUMENTS:

IX - frequency relative to carrier or DC

I - RF flag (0 - no, I - yes)

Y - output level.

COMKON BLOCKS:

None

"LOCAL VARIABLES:

I: NonelI'

SII
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5.1.31 Name: CW

DESCRIPTION

Calculates the spectrum of a pure sinusoidal :ignal

"DATA REQUIREMENTS

ARGUMENTS:

NTYPE - modulation code (2 = CW)

DFREQ - frequency relative to carrier

COMMON BLOCKS:

SPIRO

TABLE 30

CW VARIABLES

PROGRAM NAME DEFINITION ______ ______

P AVERAGE POWER IN CW STIGNAI. IN WATTS (EQUIVALi.JCED To

S(4) IN COMMON BLOCK SPIRO)

I8
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5.1.32 Name: EEDMDL

DESCRIPTION

Calculates the susceptibility of an electro-explosive device.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

SPIRO, LEE

TABLE 31
EEDMDL VARIABLES

PROGRAM NAME DEFINITION

INF MAXIMUM NO-FIRE CURRENT, EQUIVALENCED TO S(3) IN COMION
BLOCK SPIRO

NOTE: The common block EEE contains only one variable, X, a frequency
rejection factor calculated in Si. 7''--
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5.1.33 Name: FM

DEf'CRIPTION

Calculates the spectrum of an IN signal.

DATA REQUIREMENTS

ARGUMENTS:

X - frequency relative to carrier

BIM - frequency break point

Y - output level

COMMON BLOCKS:

None

LOCAL VARIABLES:

None

I

9I
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5.1. 34 Name: LOGLIN

DESCRIPTION

Performs a log-linear interpolation of spectrum

DATA REQUIREMENTS

ARGUMENTS:

Fl -lower frequency

F2 -higher frequency

S -table to be interpolated from

IFSTRT -index of first frequency in table

NPTS -number of elements in table

INPASS -initial pass flag (1 - yes, 2 - no)

IDXMN -source/receptor flag (1 - source, 2 = receptor)

GLEV -interpolated output

COMMON BLOCKS:

None

TABLE 32

LOGLIN VARIABLES

PROGRAM NAME DESCRIPTION

FA TEMPORARY FREQUENCY

,IEST TEST FREQUENCY FROM TABLE

GA TEMPORARY LEVEL

GTEST TEST LEVEL FROM TABLE

G2 TEMiPORARY LEVEL

IFLAG FLAG INDICATING WHETHER THE PREVIOUS TEST FREQUENCY WAS
BELOW Fl (0 - no, 1 - yes)

IFSTOP INDEX OF LAST FREQUENCY IN TABLE

ITEmi' IND17 OF TEST FREQUENCY FROM TABLE
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5.1.35 Name: M461

DESCRIPTION

Subroutine M461 puts out a spectrum level according to MIL-STD-461
requirements to serve as an initial level for a receptor or emitter port.

DATA REQUIREMENTS

ARGUMENTS:

INBFG- narrowband/broadband flag (O0both, i-broad, 2=narrow)

INPASS -:initial pass flag (l=yes, 2=no)

IEMSU- emitter/receptor flag (l-emitter, 2=receptor)

COMMON BLOCKS:

SPIRO

TABLE 33

PRGAMx461 VARIABLES

NAME DEFINITION

PDBW TRANSMITTER POWER IN dBw

PSCB SPECTRUM DATA ARRAY FOR SIGNAL/CONTROL

PSP SPECTRUM DATA ARRAY FOR POWER

REB SPECTRUM DATA ARRAY FOR EQUIPMENT CASE

REN SPECTRUM DATA ARRAY FOR EQUIPMENT CASE

RS SPECTRUM DATA ARRAY FuR EQUIPMENT CASE

SDBUI CALCULATED EMISSION LIMIT FOR R EMITT•ER, BASED
ON MIL-STD-461 TABLE

EQUIVALENCED VARIABLES:

ESP S(3) IN COMMON BLOCK SPIRO

EIRS S(6) IN COMMON BLOCK SPIRO

MODSIG IS(2) IN COMMON BLOCK SPIRO

L IS(4) IN COMMON BLOCK SPIRO
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TABLE 33 (Concluded)

PROGRAM DEFINITION
NAME
EQUIVALENCE VARIABLES:

RLOB S(7) IN COMMON BLOCK SPIRO

RLON S(9) IN COMMON BLOCK SPIRO

SEN S(4) IN COMMON BLOCK SPIRO

VSP S(2) IN COMMON BLOCK SPIRO

ij
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5.1.36 Name: M6181

DESCRIPTION

Subroutine M6181 puts out a spectrum level according t:o MIL-STD-6181
requirements to serve as an ini lel i 01  a rEeptoi or *.dttar port.

DATA REQUIREMEN~TS

ARGUMENTS:1RFRI - low : d of required frequency r~ge

INBFG - narrow band/broad band flag

INPASS - initial pass flag

IEMSU - emitter/receptor flag

:" '"•:COMMON BLOU;KS :

TABL.E 34

_________M6181 VMARUALFS

NAME DEFINITION

F PB - BROADND SP E 'CT DATA ARRAY FOR POWER

PN NARROWWD SFUC iAIA DA&"A ARMAY FOR POWER

REB BROAD3AW. SPZ=,MM DATA A~LWY FOR CASE

REN NARROWA"~ SPECW T3 )IA AMRY YOR CUAE

"RS 'aRRLW•BAID SUSCEpInXL1Ty DATA ARRY FOR CASE

SCB BRA$ODBAND S1EC-g= 11AICA &M~Y XFOL SIOLL/CONTROL

1 . NAR. Sp& m DA AU&Y MIA SIGNAL/ CONTROLJI
MODSIG Is(2) IN COOIN BLOM SPEW

ISR IS(6) xx COHIMV KA.OX SPI.0

95

VV-1



TABLE 34 (Concluded)

PROGRAm i DEFINITION
NAME

SP S(4) IN COMMON BLOCK SVIRo

RLOB S(6) IN COMMON BLOCK SPIRO

IFLON S(6) IN COMMON BLOCK SPIRO

SEN S(4). IN COW.ON BLOCK SPIRO

A •
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5.1.37 Nam: M704

"DESCRIPTION

Calculates the harmonic spectrum of a power line

DATA REQUIREMENTS

ARGUMENTS:

IEMSU-flag (1 - source, 2 = rezeptor)

CONMON BLOCKS:

SPIRO

TULE 35

M704 VARIABLES

PROGRAM NAME DIFINITIO.

V LINE VOLTAGE (RNS) (EQUIVALENCID TO S(2) IN CCWON BLOCK
SPIRO) j

9 I
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5.1.38 Name: NVOICE

V DESCRUTIOt4
S1 . Calculates the spectrum of an arbitrary AM signal

DATA RELUIREKEPTS

ARGUMENTS:

X -, frequency relative to carrier

B - bandwidth of modulating signal

Y - output level

COMMON BLOCKS:

None

LOCAL VARIABLES:

None

'4-)
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5.1.39 Name: PU!,SE

DESCRIPT ION

Subroutine PULSE calculates the power spectral density of pulse-modulated
RF signals. The models include PDM/AM, PCM/AM-NRZ, PCM/AM-BIPHASE, PPM/AM,
Morse telegraphy, FSK, and PAM/FM. It is assumed the carrier $.a tuned to
the frequency closest to the frequency of interest.

DATA REQUIREMENTS

ARGUMENTS:

NTYPE pulse type code

DFREQ - frequency relative to the carrier

COMMON BLOCKS:

SPIRO

TABLE 36

PULSE VARIABLES

NAR SYAM OL DEFINITION

D ID NORALIZED FREQUENCY SEPA1RTION BETWEEN OSCILLATORS
IN FSK

DEF FREQUENCY RFLATIVE TO TONE FR]'QUENCY IN TELEGRAPHY

DELTA EQUIVALENT PULSE WIDTH IN TELEGRAPHY

DF f FREQUENCY RELATIVE TO CARRIER

.DFM fm riREQUENCY BREMAK POINT

DFM1 fml FIRST FREQUENCY BREAK POINT IN TELEGRAPHY

DFX2 fM2 SECOND FREQUENCY BREAK POINT IN TELEGROPHY

DLOW CON STANT EQUAL TO 4/7

PI CONSTANT EQUAL TO O

SIGMA STANDARD DEVIATION OF FREQUMh•CY VARIATION IN PAM/F-.

X x NORMALIZED FREQUENCY IN FSK

Xm NORMALIZED FREQUENCYi BREAK POINT IN FSK
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TABLE 36 (Concluded.)

: IX DEFINITION

EQUIVALLUNCED VARIABLES:

DIFF S(7) IN COMMON, BLOCK SPIRO

S(7)S IN COMAON BLOCK SPIRO

YB S(6) IN COMMON BLOCK SPIRO

FDEV S(7 IN COMMON BLOCK SPIRO

FTONE S(7 IN COMMON BLOCK SPIRO

X 4 5(0) IN COMMON BLOCK( SPIRO

TAU SU7) IN COMM1ON BLOCK SPIRO)

SWPM S(6) IN C0101ON BLOCK SPIRO
Vig'
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A ~5.11. 40 N~iwm: RAD)AR

DESCRIPTION

S3ubroutine RAAR calculates the power spectral density of radar-type
pulse, in which the pulse duration is auch smaller than the interval

between pulses so that the discrete lines may be approximated by a continuous
spectrum.

DATA REUIREMENTS

ARGUMENTS:

DFREQ - frequency relative to the carrier.

C0124ON BLOCKS:

SPIRO

TABLE 37

_________RAD3AR VARIABLESf PROLRAM
NADE SYMBOL DEFINITION

if BETA BAN±DWIDTH PARAMETER IN CHIRP RADAR

D D PUILSE COMPRESSION RATIO IN CHIRP RADAR

DELTA EFFECTIVE PULSE RISE TIME

DF f FREQUENCY RELATrIVE TO RF CARRIERIF RQEC RA PITI HR kA
DFAA FREQUENCY BREAK POINT IN CHIRP P'\AR

DFAA FREQUE~NCY BREAK POINT IN CHIRP RA.DAR[

D;; I&QEC RA ON NCIPR,'
DFB FREQUENCY BREAK POINT IN CHIRP RADAR

EM mLOG LINEAR SLOPE IN C.IT.RP RADAR

G2 TEMPORARY VAPRIABI-E-iN {IIRP RADAR

I.Q ISYMMETRY FLAG IN CHIRP RADAR

NTYPE PULSE TYPE (RECTANGULAR, ETC.)

I_ .... .....

g101

9A05 *Wf- 
aw"AJ'



TABLE 37 (Concluded)

PROGRAM NAME DEFINITION

-PI CONSTANT EQUAL TO II

SIG FREQUENCY "STANDARD DEVIATION" IN GAUSSLAN PULSE

TAUB PULSE WIDTH IN CHIRP RADAR

TRF AVERAGE RISE TIME IN CHIRP RADAR

Ti TEMPORARY VARIABLE

T2 TEMPORARY VARIABLE

EQUIVALENCED VARIABLES

FB S(6) IN COMMON BLOCK SPIRO

ISIG IS(5) IN COMMON BLOCK SPIRO

P S(4) IN COMMON BLOCK SPIRO

R S(lO) IN COMMON BLOCK SPIRO

TAU S(7) IN COMMON BLOCK SPIFO

TF S(9) IN COMMON BLOCK SPIRO

TR S(8) IN COMMON BLOCK SPIRO
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5.1.41 Nm!SCARF1E

D~ESCR~IPTION

Subroutine SCArFE choose@ the appropriate emission model subroutine' to
calculats the maximum raquired emisision level over some frequency interval.
There are sepavate routines for CW, pulse-modulated RV, radar, corntinuouuly
modiui1ted RY, and signal-control. ports. Each spectrum routine puts out a
broad band and narrow band emission level and an effective bandwidth.

AROG),NTO

COMMOi(N BLOCK~S

SPIRO

TABLE 38

SCAPJE VARIABLES

PRGR.AM NAM DEF~INITION

NTypz MODULATION CODE

16R -18(6) IN COMM.N BLOCK SPIRO

MOD -18(2) IN COMMON BLOCK SPIRO

-UI 18 (4) IN COMM(ON BLOCK SPIRO
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5.1.42 Name: SCARFR

DESCRIPTION

Subroutine SCARFR calculates the required susceptibility spectram of a

signal, control, or RF receptor.

DATA REQUIREM4ENTS

ARGUMENTS:

Nona

COMMON BLOCKS:

L'P IRO

TABLE 39

SCARFR VARIABLES

YXLC.GAMNM DEFINITION

S - (4) IN COMM{ON BLOCK SPIRO

4'BWC - S(5) IN COMMON BLOCK SPIRO

ISR -IS(6) IN COMMON BLOCK SPIRO

NUN IT -IS(5) IN COMMON BLOCY SPIRO

S FX S(4) IN COMMON BLOCK SPIRO
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'y- 5.1.43 Name: SICCON

DESCRIPTION

Subroutine SIGCON calculates the power spectral dunsity of signal and
control emitters. The models include the pulse modulation schemes without
an RF carrier, and also include square waves, trapezoidal pulse train,

triangular pulse train, exponential spikes, sawtooth, damped sinusoid, voice,

and clipped voice.

DATA REQUIREMENTS

ARGUMENTS:

NTYPE -modulation type

COMMON BLOCKS:

SPIRO

TABLE 40

SIGCON VARIABLES

-. :, •.•:,iPRO GRAW

NAME SYMBOL DEFINITION

"DELTA EQUIVALENT PULSE WIDTH IN TELEGRAPHY

J,,•.., F f FREQUENCY RELATIVE 20 AUDIO TONE FREQUENCY "!N TELEGk

DFl FREQUENCY BREAK POINT

DF2 FREQUENCY BREAK POINT

F f FREQUENCY

FMAX f FREQUENCY OF PEAK EMISSION LEVEL IN DAM1ED SINUSOTID

P1 CONSTANT EQUAL TO

X NOPRMAI IZED FPEQUENCY

y TE!,LDURARY VARIABLE

EQUIVALENCED VAN • _'A__LES:

A S(4) IN COMMON BLOCK SPIRO

ALPHA S(8) IN COMMON BLOCK SPIRO

-EM S(7) IN COMMON BLOCK SPIRO
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TABLE 40(Concluded)

PROGRAM( DEFINITION
NAM_

FB S(6) IN COMMON BLOCK SPIRO

PFTONE S(7) IN COMMON BLOCK SPIRO

FO S(7) IN COMMON BLOCK 6PIRO

NSIG IS(5) IN COMMON BLOCK SPIRO

TAU S(7) IN COMMON BLOCK SPIRO

TR S(8) IN COMMON BLOCK SPIRO

WPM S(6) IN COMMON BLOCK SPIRO

106
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5.1.44 Name: VOICE

q" DESCRIPTION

Calculates the spectrum of a voice signal

DATA REQUJIREMENTS

ARGTJMENýS;

X - frequency relative to carrier or DC

I - RF flag (0 - no, I yes)

Y-output level

COMMON BLOCKS,

* None

LOCAL VARIABLES:

None
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5.2 IDIPR ARRAYS AND COMMON BLOC•S

5.2.1 IDIPR Data Arrays

During' the decoding of the input data, the individual parameters on each
card are stored into two dimensioned arrays, an integer array and a floating
point array. The par.-meters as they are given on the input cards are de-
scribed in Tables 144-146 in Section 6, Vazameters which are alphanumeric
code words have integer values assigned, art parameters which are user-
supplied alphanumeric identifications of components have numeric codes
assigned. These assigned integer values, along wich counters, are stored

in the integer array associated with the cerd type. All parameters which
have input numeric values are stored iu the floating point array of the
card type. These arrays are used for data communication among the routines
of IDIPR, and they are written to the disk or tape files, defined in Tables
149-156, which are read by TART. Hence, the input is trensmitted to TART
by means of these arrays, although not necessarily by the same progrzao
mnemonic.

These two arrays for each input data card, their dimensions, their
IDIPR labeP'.ed COMON assignment, and a description of each word in the array
are given below in Input Data Arrays, Tables 41-55. The contents of the
integer and floating point arrays are described in these tables in termns
of input data, often in an abbreviated form. It is recommended Lhat the
description of input data in Section 6 be read prior to the description
of the IDIPR data arrays, particuJ.arly the description of input data
formats in Tables 144-148. For example, the description of input data
foziA in Table 147 should be read prior to reading the equipment and
floating point Integer arrays in Tabla 46.

Any given IDIPR run may involve from 1 to 3 files of input data, the
PIF, the old ISF, and the new ISF. As the data on each of these files is
the same basic set of data, different names have been used during the update
process. A list of the program mnemonics used when writing or reading the
three files in IDIPR is given in Table 56.

In addition to the input data arrays, certain arrays are defined in
BLOCK DATA, such as valid keywords and valid alpha code words. Other
arrays are gc- erated during iDIPR processing, such as arrays of change codes
which tell what types of data has been changed on modify runs. These arrays
are given in Tables 57-6C'.

A liuting o' these tables is given below followed by the tables:

TABLE INPUT DATA ARRAYS

41 Waiver Anallysis Arrays
42 Aperture Data Arrays
43 Antenna Arrays
44 Filte" Arrays
45 Wire Characteristics Table Arrays

1%

108



TABLE INPUT DATA ARRAYS (Continued)

46 Equipmenc Arrays
47 Port Arrays
48 RF Source and Receptor Data Arrays
49 Power Source and Receptor Data Arrays
50 Signal/Control Sourc.e and Receptor Data Arrays
51 EED and Case Source and Receptor Data Arrays
52 Bundle Array
53 Bundle Node Points Arrays
54 Bundle Segments Arrays
55 

Wire Array

56 Mnemonics Used by Files fot Input Data

TABLE INTERNAl. ARRAYS

57 ICHG Values
58 Relationship of ICHG to MODSX
59 Keywords, Modify Codes and Delete Codes
60 Alphanumeric Code Words by Keywords

109
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TABLE 41

WAIVER ANALYSIS ARRAY,;

.. INTEGER~ ARLRAY
LABELED COMMON

FILIE ?ROGGRAMI4MN124ONIC IDIENSION EE~

ARRAY IWA(IX,I) (50,3) FR
AIX-
'X -x index of W.A. ca

I DEFINITION

1 subsystem ID

2 equipment ID (in numer'.c code)

3 port- ID

2. FLOATING POINT ARRAY

LABELED COMMON
7 2f' ROGAM1,1 '7JMrt' D1' *%NS IO

IARRAY FWA(IW,I) (50,6) CEARV
IX index of W.A. care

I MATH SY)ZrGL DEFINITION

I flO lowest frequency of range for source

2 f2& highest frequency of range for source

3 d d:L[t acement for source

4 fl icwest frequency of i'ange for receptorr
~5 f2r highest frequency of range for receptcot

6 r displacem,=6t for receptor

110

:.1

• 
22: ii0)u~



i:i

TABLE 42

APERTURE DATA ARFAYS

I. INTEGER ARRAY

LABELED C0MMON
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIF IAPRM(IX,I) 10,2 PID

ISF IAPPM2(IX,I) 10,2 1SF
I IX aperture index __

I DEFINITION

1 ID (in numeric code)

2 wing location code

NO 0 not on wing
BUT 2 bottom of wing
TOP 3 top of wing
FWD 4 forward edge of wing
AFT 5 aft edge of wing
TIP 6 tip of wing

2. FLOATING POINT ARRAY

lABETIED COMhMON
FILE PROGRAM MNEM.1ONIC DIMENSION WIHLE- FOUND P

PIF APPAIRM(IANT,I) 10,5 PID

ISF APPRM2(IANT,I) 10,5 ISF
IANT - aperture index _

I DEFINITION

1 b-

2 Wk (water line)

3 fs (fuselage s t~ition)

4 width

5 length

I



TABLE 43

ANTENNA ARRAYS

1. INTECER ARRAY

LABELED CO?+ION

FILE PROGR MNEMONIC .... DIMENSION WHERE FOUND

PIF IAPM(IANT,I) 50,4 PID

ISF IAPM2 (IANT, i) 50,4 ISF
IANT - antenna index

I DEFINITION Antenna Model Ccde

I antenna ID (in numeric code) I DIPOLE
2 1HIP

2 antenna model code 3 SLOT
4 LOOP

3 no. subparameters 5 PARDSH (parabolic dish)
6 LGPER (log periodic)

4 polarization code Polar Code 7 HORN
3 PSDAF (phased array)

HZ 1 (Horizontal) 9 SPIRAL
VE 2 (Vertical)
CI 3 (Circular)

"2. FLOATING POINT ARRAY

"LABELED COMMON
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIP APARM(IANT,I) 50,7 PID

I SF APRM2(IANT,I) 50,7 ISF

go-del Code 1-3 __4, 5-9

I - 1 d d antenna diameter or length
2 GrB main beam gaiu
3 OB vertical half-beamwidth of main beam
4 •B horizortal half-beamwidth of main beam
5 Gms1 sidelobL gain
6 4sl horizontal half beam of sidelobe
7 GEL backlobe gain
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TABLE 44

FIfLTER ARRAY

FILE PROGRAM MNT-40NIC DIMENSION WHERE FOUND I
1.I1PTir ARRAY I LABELING20,4I4ON

ISF FLT2I TRI) 2,41SF

I DEFINITIOSN

1 filter ID (in numeric code)

2 type code

3 no. stages

4 no. subparameters

2. FLOATING POINT2 ARRAY

LABELING COLL.1' FILE PROGRAM MNIEMONIC DIMENSION WHERE FOUND

PIF FPARM 20,6 j ID

1SF FPRM2(IFTR,I) 20,6 ISF
IFTR filter index ____

SCIUN TRCOUP BUTTER LOWPAS HIPAS H1'ASS BRJCT
-1=2 -3 -5 =6 =7 -8___

2 B -B -- f f

3 Y y Y Y y y y

4 isol isol isol isol io isol io

6 -m - I
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TABLE 45

WIRE CHARACTERISTICS TABLE ARRAYS

1.INTEGER ARRAkY

4 _____ _ __AELI__ _ G______

FILE PROGRAM )MNMONIC DII4ENS ION WHERE, FOUND

PIF IWCT(IWCT,I) 20,3 P1D

ISF IWCT2(IWCT,]') 20,3 j SF

IWCT Wire index _ __
I DEFINITION

1 wire type designation -D (in numeric code)

2 shield code Shield Code

3 no. twisted wvires 513 1 shielded
UN 2 unshielded
DS 3 double 3hielded

2. FLOATING POINT ARRAY

ILABELING COMM1ON
FIFlLE PROGRAM MNEMONTC 7IIS' VHERE FOUND

PIF WCT(IWCT,I) 20,10 PID

I SF WUT2(IWCTI) 20,10 1SF
I ______ IWCT -wire index ______ _ _ __

I DEFINITION

V1 conductor diameter

2 conductivity

3 insulation thickness

5 inte. -na1 diameter of shield if shielded

6 thl-A:ness of shicid if Ghielded

7 jacket-thickneas of shield if shielded

T8 shield-to-conductor capacitaince

9 second shield diameoter

10 second shield thickneas

114
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TABLE 46

EQUIPMENT ARRAYS

1. INTEGER ARRAY

1ABELING CCOMMFN

FILE PROG RAM MNEMONIC DIMENSION MIIERF. FOUND

PIF IEPA.Ri(I) 6 PID

_ISF IEPRM2 (1) 6 ___1F _______

I DEFINITION SPEC CODE

1 equipment ID (in numeric code) 1.4 I
116 2

2 subsys ID (in nulmeric code)
['LXADJ C'O LI.

3 spec code

4 fixadj code AD i

5 compartment ID (in numeric code) CLASSB C01DE

6 class code UN 0)

S ' 2
TV 3

2. FLOATING POINT ARRAY

L.MELN COMýION f
FILE PROGR~AM MNEMONICI DIME~NSIOr4 WUER'E FOUND

PIF EPARM(1) 3111i)

L SF EPRM2(I) 5_____1S ___

I DEFIITIN

i bi (butt line)

½2 wi (water line

3 fs (fuselage station)

4
)unused

5
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TABLE 47 c

PORT ARRAYS

. INTEGE.•O AURAY :4

I.1bLED CMO',ZOON

-FILE PROGRAM MNEMONIC DIMENSION WHIERE FOUND

PIP IPPAF.M(IPRT,I) 15,10 PID I
iSF IPPRM2 (IPRT, I) 15,10 IS:

_IPRT Port index

I W I _\._E ANTENNA

i Port ID Port ID

2 Conn. code Conn. code

3 Bundle ID Antcenna ID

4 Wire ID Wing lo,:qtion code (See Aperture Table 42)

5 Bundle point ID -

6 Reference wire ,

7 Shield term code -

8 Aperture exposed code -

9 Filter ID Filter ID

10 SO/RC type code SCI/EC type. code

NOTE: ALI ID's in numeric code

CONN. Di),: (2) REV WIRE (6) S1. TERM (7)

ANT ] 6AL 0201120000 NO 0 (noii&

WIRE 2 5Sil 1908040000 OP i (optn)

CASE 3 GND 0718040000 GN ' (g rouLmded)

APEEP, CODE (8) UN. AL 2114020112 00 3 (3i.-open)

No 0SO< TYPE (10) 4 (op-i-1-gcoundcd)

EXP 1 SOURCE i UGt j (groUIulc, d-opn)

RCEIPT 2 G(G 6(rod,.-cone

11.6 "
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TABLE 47 (CONCLUDED) Y

2. FLOATING POINT ARRAY

, A!BELED COM_'MON
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIF PPARM (IPRT,I) 15,10 PID

ISF PPAI42 (IPRT, 1) 15-.10 ISF
IPRT Fort index

I WIRE ANTENNA

beam peak coordinates
2 -

3 c

4 - c 2  location coordinates

5 c

6 r• resis-tance

7 c capacitance port termination impedance
zI

8 9 z inductance

9 sdfa (spectrum displacement factor for source)

10 sd.1r (spe.irtum displac.i'ment factor for receptor)

1

I
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TAB'LE 48

RF SOURCE AND RECEPTOR DATA ARRAYS

1. INTEGER ARRAY: RF PORT

I FILE SOURCE MIEKONIC RECEPTOR i1I"IONIC DIMENSION VTHERE FOUND

PIF ISO (IPRTI) IRO(IPRT,I) 15,6 PID COO

ISF 1S02(IPRT,I) IRO2(IPRT,I) 15, ISF
IPRT - Port index __

I DEFINITION

Port ID (in numeric code)

q);i 2 MODSIG (modulation type code, integer betwet<; 2 and 900)

3 No. subparameters; if SPECT, no. spectrum points I
4 No. harmonics (0 for receptor)

%MODSIG - 200 (radar pulse) MODSIG 301 - '05

5 PTYPE (pulse type code) SIG CODE (modulating signalI ~~~type code) •, .

6' SR Code (source/receptor type code) teo

MODSIG PTYPE SR CODE

CW 2 RE 110 Pa' i

PDM 101 TPZD 111 PO 2

NRZ 102 CO3QD 118 S or C 3 ot 4

BPP 103 GAUSS 1.19 EED 5

PPM 104 CHIRP 120 CASE 6

TEL 105

FSK 106 SIG CODE
PAM 107 VO 115
RADAR 200 CV 116

AM 301 NO 117 1_
DS 302

LS 303

us 304

F•[ 305 I
LO 400

SPECT 900
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4. TABLE-48 (CONCLUDED)

A4FILE SOURCE MNEMONIC RECEPTOR MNEMONIC DIMýNSILON WHERE FOUND

PIF SRCE (IPRT, 1) RPARM(IPRT,I) 15,41. PID

ISF SRCE2(IPRT,I) RPRM2 (IPRT,I1) 15,41 1SF
-______ PAT,- Port Index __________

£ DEFINITION

1 adjlim (spectrum adjustment limit)

S2 f(1o,.'est operating frequency',

3 (highest operating frequency)

_h

4 por s (Power if source; sensitivity if receptor)

5 bwc (bandwidth)

MODS IG

OW PDM/NRZ BPB PPM TEL FSK PAMY RAD AM DSB LS FM L

2 101-2 103 104 105 106 1071 20 301 302- 30L40S0

6 - rb rb rb wpm tb - rb b b lb LO f

7 em t ftone diff df t eml df u

8 tr

9 tf2

10 pcr

Iih~ (lurce) or f f(recepto4~ fn

20 h 1V0
35

119



TABLE 49

POWER SOURCE AND RECEPTOR DATA ARRAYS

1. INTEGER ARRAY: POWER PORT

-..-. LABELED COMMON
FILE SOURCE MNEMONIC RECEPTOR MNEMONIC DIMFNSION WHERE FOUND

PIF ISO(IPRT,I) IRO(IPRT,I) 15,6 PID

ISF IS02(IPRT,I) IR02(IPRT,I) 15,6 ISF
IPRT - Port Index

I DEFINITION RS CODE SR CODE

1 Port ID (in numeric code) M461 1 RF 1

2 RS code (initial spectrum) M6181 2 PO 2
M704 3 S/C 3/4

3 If SPEC, number of user spectrum
points; otherwise, equals 0 SPEC 900 EED 5

4 highest harmonic CASE 6

5 number of phases

6 SR code (source/receptor type coda)

2. FLOATING POINT ARRAY

LABELED COMMON
FILE SOURCE MNEMONIC RECEPTOR MNEMONIC DIMENSION WHERE FOUND

PIF SRCE(IPRTI) RPARM(IPRT,I) 15,41 PID

ISF SRCE2(IPRT,I) RPRM2(IPRT, I) 15,41 ISF
IPRT - Port jIndex_

1 adjlim (spectrum adjustment limit)

2 v (voltage)

3 f (fraquency)

4

5

6 fl (frequency)

7 g1  (spectrum level)

8 f 2

9 82

IZO

4 .. ...-....... i .. . i . .I + + ". . . • IIIii,



TABLE 50

SIGNAL/CONTROL SOURCE AND RECEPTOR DATA ARRAYS

1. INTEGER ARRAY: SIGNAL/CONTROL PORTS

LAB3ELED COMMION

FIL'E SOURCE NNE24ONIC RECEPTOR MNE2ONIC DIMENSION WHERE rOUND

PIF ISO(IPRT,I) IRO(IPRT,I) 15,6 JPID

ISF IS02(IPRTI) IR02(IPRTI) 15,6 IISF
I IPRT = Port index

I DEFINITION "

1 Port ID U
2 MODSIG (modulatioin type code, integer betT.,een 101 and 900)

3 Number of subparameters (If MODSIG = 900, number of spectrum points)

• ••4 Units code of amplitude

5-

6 SR code (source/receptor type code)

MOPSIG CDoE SR CODE

PDM 101. RE 1
NRZ 102 PO 2
BPP 103 S/C 3/4
PPM 104 EED 5
TEL 105 CASE 6
PAM 107

, ESPIKE 108 Units Code
"RECT 110
IPZD ill VL 2
TRIANG 112 AM 301
SAWTN .113
DM 114

'VO 115

CV 116
SP 9U0

1.21
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TABLE 50 (CONCLUDED)

2. FLOATING POINT ARRAY: SIGNAL/CONTROL PORT

JLABELED COMMON
FILE SOUJRCE MNEMONIC RECEPTOR MIFN4ONIC DIMENSION WHERE FOUND

PIF SRCE (IPRT, I) RPARM(IPRTI) 15,41 PID

ISF SRCE2(IPRT,I) |RPRM2(IPRTI) 15,41 ISF
IPRT - Port index

I DEFINITION

1 adJlim (spectrum adjustment limit)

2 fl (lowest required frequency)

3 fh (highest required frequency)

4 a (voltage or current)

5 bw (bandwidth)

MODSIG .

101 102 103 104 1,05 107-110 111 112-113 114 115 116 900

6 rb rb rb rb w-pm rb rb rb rb f -

7 em t ftone t t t fr

8itr ft

9

10

11 f
I n

6 -

1

I;,
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TABLE~ 51,

EED AND CASE SOURCE AND RECEPTOR DATA ARRAYS

1.INTEGER ARRAY: EED AND CASE PORT

L-ABELED COMMON
FILE SOURCE MNEMONIC RECEPTOR MNEMONIC DIMENSION *WHEE FOUN2

?IF ISO(IPRT,I) IRO(IPRT,I) 15,6 PID

ISF IS02(IPRT,I) IR02(IPRT,I) 15,6 ISF

I - :PRT Port index

I EED DEFINITION CASE DEFINITION

1 Port ID Port ID-CASE

2 - No. pts. in narrcwband spect (0 if MILSPEC)

3 No. pts. in fn. No. pts. in broadband spect (0 if I4ILSPEC)

V' ~4 -

5 -

6 SR code SR code (See RE)

2. FLOATING POINT ARRAY: EED AND CASE POIll.T

FILEI SOURCE MNEMONIC RECEPTOR MNEMONIC DIESO LABELE FOUND

PIF SRCE (IPRT 1I) _.ARM(IPRT,I) 15,41 PID

1SF SRCE2(IPRT,I) RPRN2(IPRý,'.2 I 15,41 j SF
IPRT -Port index

I EED DEFINITION CASE DEFINITION

1 adjlim adjlim

2 Pnf (narrowband spectrum if prese:-t"

ifno nroanprstand,

4 fl this is broadband)

11
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TABLE 52

BUNDLE J1REAY

1. INTEGER ARRAY

FILE P~OGRAM MNM4NIC DIMENS LAB ELED) CUM¶ON
-- ~ION

PIF IBPARM(I) 3PID

ISF IBPRM2 (I) 'I___ ISF ____

1 Bundic ID (in numeric code)

2 No. of wires in bundle

3 No. of node points in bundle

2. FLOATING POINT AFRAY - uone

124
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TABLE 51

EED AND CASE SOURCE AND RECEPTOR DATA ARRcV S

1. INTEGER ARRAYý: EED AND CASE PORT

LABELED CUMMhON

FILE SOURCE MNEaONIC RECEPTOR MNEMONIC DIMENSION WHERE FOUND

PIF ISO(IPRT,I) IRO(IPRT,I) 15,6 PID

ISF IS02(IPRTI) iR02(IPRTl) 15,6 ISF

IPRT = Port index _______-

I EED DEFINITION CASE DEFINITION

I Port ID Port IDýCASE

2 - No. pts. in narrowband spect (0 if MILSPEC)

3 No. pts. in fn. No. pts. in broadband spect (0 if MILSPEC)

4 -

6 SR code SR code (See RF)

2. FLOATINC POINT ARRAY: EED AND CASE PORT

I LABELED COMMON
FILE SOURýCE MNEMONIC RECEPTOR MNEMONIC DIMENSION WHERE FOUND

PIF SRCE(IPRT,I) RPARM(IPRT,I) 15,41 PID

ISF SRCZ2(IPRT,I) RPRM2(IPRT,I) 15,41 1SF

I ED DEFINITION CASE DEFINITION

1 adj lid adj iim

2 Pnf f1  (narrowband :Ipectrt if present,
if no narrowband present, and

3 inf gl broadband specLrUm is present,

4 fl this is broadband)

L5 r

6

i ~8.

S9 f'NPTNB

10 gNPTNB

f1  (BB :;pectrum is NB spectrum
g pre,; n.:)

41 1
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TABLE 54

BUNDLE SEGMEN'TS ARRAYS . j

1. INTEGER ARRAY L
S..... .. .. .. .. LA ELED COMWAN

FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIF IBEP(I) 41 PID

ISF IBEP2(I) 41 ISP

I DEFINITION

1 number of segments

2 ID of point 1 repeated

3 ID of point 2 up to

4 compartment ID 10 times

5 aperture ID )
.1

NOTE: All ID's are in numeric code

2. FLOATING POINT ARRAY
LABELED COMMON

FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIF BEP(I) 20 PID

ISF BEP2(I) 20 ISF

I DEFINITION

I zi (length seg. 1)

2 h (length seg. 1)

3 z

4 h
£2

5
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TABLE 55

WIRE ARRAY

1. INTEGER ARRAY

LABELED COMMON
FILE PROGRAM MNEMONi.C DIMENSION WNERE FOUND

PIF IWPARM(IWIRI) 50,14 PID

ISF IWPRM2 (IWIR, I) 50,14 ISFIWIR = Wire index _,_

I DEFINITION

1 number of points through which wire psses

2 wire ID

3 name of wire in wire char. table

4 Pt1  ID

14 Pt ID

Note: All ID's are in numeric code

2. FLOATING POINT ARRAY - none
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TABLE, 56

MN1FMON1CS USED BlY FILES FOR INPUT DATA

DESCRIPICION OLD 1SF PIF NEW T.SF

No. of Antennas NANT2 NANT NANT2

No o FltrsNFTR2 NFTR NFTR2

No. in Wire Char. Table NWCT2 N14CT NWCT2

No. in Title Array ITITL&2 ITITL ITITL

Title Array TITL2 TITLE TITL2

No. in Remarks Array IRN&K2 IRMRlK IR~KR

Remaarks Array RX-RKU2 RNRK RMRK

Systa= Type ISYS2 ISYSTP ISYSIT

No. of Apertures NAPR2 NAPR NAPR2

3yetem Paraucetrs - L.ongitude SYS2 (1) SLON SLON

Syratm Parameters LaiueSY32(2)SlTST

System Parameters -Altitude SYS2 (3) ALT ALT

Adusmet aftyMagi SS24)ASM ASM

Groun 1?4ametrs -Condutiviy SY2(1)SIGMA IA

%won Paramaeters - ermitivity Y2)EFRPS

NC~ Ut~e Y2 THETA,, THETA

Sot Usdid SYG2 (4) RADIUS RADIUS

?uwalags Psrt=ictarv C onical Nose Y2)FNFS

Limit Y21 NFS

~ ~ tra -Fuselage or

a~u~SYF2 (2) RHOF RHOF

L FLuIel17te P&ara",ters -Core Radius SYF2 (3) RHOC i RflOC
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TABLu 56 (CONTINUED)

DESCRIPTION OLD ISF PIF- _ N ISF

Fuselage Parameters iw SYF2 (4) WLC WLC

r Fuselage Parameters -w SYF2(5) WLT WLBOT

Wingroot Parameters - bI SYW2(l) WRBL WRBL

Wiigroot Parameters - wI SYW2(2) WRWL WRWL

Wingroot Parameters - fsf SYW2(3) WRFFS WRFFS

Wingroot Parameters - f SYW2(4) WRAFS WRAFS

Wingtip Parameters -b SYW2(5) WTBL WTBL

Wingtip Parameters - wI SYW2(6) WVWL WTWL

Wingtip Parameters - fsf SYW2(7) WTFFS WTFFS

Wingtip Parametercs -f SYW2(8) WTAFS WTAFSsa

Model Type Code MDL2 MDL MDL

k) Aperture Integer Array IAPPM2 IAPKM IAPPb12

Aperture Floating Point Array APPRM2 APPARM APPRM2

Antenna Integer Array IAPM2 IAPM IAPMŽ2

Antenna Floating Point Array APPRM2 AFARM A? P>2

Filter Integer Array IFLT2 IFLT IFLT2

Filter Floating Point Array FFRM2 FPARM FPRM2

Wire Char. Table Integer Array IWCT2 IWCT IWCT2

Wire Char. Table Floating Point Array WCT2 WCT WGT2

Equipment Index IEQ2 IEQI 1EQ

Number of Ports NPORT2 NPORTI NFRT

Equipment Integer Array IEPRM2 IEPARM IEPRM2

Equipment Floating Point Array EPFIM2 EPARM EPRM2
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TAALE 56 (CONTINUED)

. DESCRIPTION OLD IS? PIF NEW ISF

No. Frequencies Per Octave (User
Supplied) NFQO2 NFQO NFQO2

No. Frequencies in User Supplied Freq.
Table NFQU2 NFQU NFQU2

No. Frequencies used for Analysis NFRQ - NFRQ

Maximum No. Frequencies (User Supplied NFQMX NFQMAX NFQMX

Highast Frequency FHI2 FHI FHI2

Lowest Frequency FLO2 FLO FLO2

User Supplied Freq. Table FQTBL2 FQTBL FQTBL2

Freq. Tgble Generated from Unar Inputs
or Defaults FRQTBL - FTQTBL

Minlmum Freq for Port Types IFMIN - IFMIN

Maximum Freq. for Port Types IFN.AX - TFMAX

Port Integer Array IPPRM2 IPPARM IPPRM2

Port Floating Point Array PPARM2 PPARM PPARM2

Source Integer Array IS02 ISO IS02

Source Floating Point Array SRCE2 SRCE SRCE2

Receptor Integer Array IR02 IRO IR02

Raceptor Floating Point Array RPRM2 RPARM RPRM2

Bundle Index IWB2 IWB IWB2

Bundle Array IBPRM2 IBPARM IBPRM2

Bundle Segment IBEP2 IBEP IBEP2

Bundle Points Integer Array IBPT2 IBPTS IBPT2

h• _ _ _ _ _ _ _ __.... _ _ _ _ _ _ _ _



TABLE 56 (CONCLUDED)I

. DESCRIPTi6N OLD 1SF PIF NEW ISF

Bundle Points Floating.Point Array BPTC2 BPTCO BPTC2

Bundle Segments Floating Point Array BEP2 BEE' BEP2

Wire Array IWPRM2 IT~ARM IWFRM2

1313
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TAB~LE 57

TCHG VALUES FOR PORT MODIFICATIONS

TYP~E OF MODIFICATION ICHG VALUE

o Port deleted -

o No change to port 0

o Port added 1

o Only change is port data 2

o Chan,,e. to source (SO) or 3 -18

receptor. (RO) data _____As given below

'i O O/CPORT DATA CHANGED PORT DATA NOT CIANGED
TYE F O/CICHG IH

MODIFICATION IH
H-MODIFY, A-ADD, -- NO CHANGE VALUE VALUE

SO isM RC isM 31

KSOis M RC is A 4 12

SO is A RC is M 5 13

SO isA RiA 6 14

SO isA RC is - 7 15

.'0 is M RC is- 8 16

SO 1.- RC is A 9 17

SO is RCis M 10 1

TA13LE 58

RELAIONHIPOF ICHG TO MODSX

ICHG IOS
0-

1-14 3
15-16 1
17-18 2
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TABLE 60

ALPHANUMERIC CODE WORDS BY KEYWORDS

KEYWOD 'ALPHA
KEYWORD INDEX IN NUiMERIC ASSIGNED

CODE KEYWORD ABBREVIATION ALPHA ARRAY PARAMETERS ABBREVIATION VALUE

1 TITLE TI - -

2 REMARK RE - - -

3 LIST LI 1 NONEW NO 0
2 NEW NE 1
3 OLD OL 1

4 OUTPUT OU 4 NOISF NO 0
5 ISF IS 1

5 SYSTEM SY 6 AIR Al I
7 GROUND GR 2
8 SPACE SP 3

6 FUSLGE FU 9 FLAT FL 1
10 ROUND RO 0

7 WNGRT WN . ...
8 WGTIP WG . ...
9 APER AP 11 NOW NO 0

12 BOT BO 2
13 TOP TO 3
14 FWDEDG FW 4
15 AFTEDG AF 5I
16 TIP TI 6

10 SUBSYS SU - --

11 EQPT EQ 17 M461A M4 I
18 M6181i4 M6 2
19 FIX FX 0

20 ADJUST AD 1
21 CONF CO I
22 SECRET SE 2
23 TOPSEC TO 3
24 NONE NO 0

12 PORT PO *24 NO NO 0
25 WIRE WI 2
26 ANTENA AN 1

27 SH SH 1
28 OPN OP 1

29 GND GN 2
*24 NO NO U

30 EX EX 1

31 00 00 3
32 OG OC 4
33 GO GO 5
34 GG GG 6

13 FILTER FI 35 SGTUN SG 1

36 TRGOUP TR 2
37 BUTTER BU 3

38 SPARE - -

Value already appears for another keyword or parameter and is not

duplca•ed
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TABLE 60 (CONTINUED)

F I I ALPHA-.

KEYWORD INDEX IN NUMERIC ASSIGNED
CODE KEYWORD ABBREVIATION ALPHA ARRA' PARAMETERS ABBREVIATION VALUE

"39 LOWPAS LO 5
40 HIPAS HL 6
41 BPASS BP 7
42 BRJCT BR 8

14 SOURCE SO 43 RF RF 1
15 RCEPT RC 44 POWER PO0 '

45 S ICGAL SI 3
46 CNTRL CN 4

47 EED EE 5
48 CASE CA 6
49 LO LO 40050 cw CW 2

51 FSK FS 106
52 RADAR RA 200H 53 DSBSC DS 302

' 54 LSSB LS 303.•
I!,"•55 USSB us 304 j

56 FM FM 305
57 COSQD CO 118
58 GAUSS GA 119
59 CHIRP CH 1.20 -1

60 NONVOC NO 117
61 VOICE VO 115
62 CVOICE CV 116
63 SPECT SP 900
64 RECTANGLE RE 110
65 PDM PD 101
66 NRZPCM NR 102
67 BPPCM BP 103
68 PPM PP 104
69 TELEG TE 105
70 PAXFM PA 107
71 AM AM 301
72 TPZI) TP11
73 ESPIKE ES 108
74 TRIANG TR 112
"75 SAWTH SA 113
76 DMPS IN SM 1'

77 VLTS VL 2
78 M461A M4 1I
79 M6181D M6 2 A

80 M704A M7 3
81 SPEC SP 900

__,_82 MILSPC MI 1 I
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"TABLE 60 (CONCLUDED)

.,,ALPHA

KEYWORD INDEX IN NUMERIC ASSIGNED

CODE KEYWORD ABBREVIATION ALPHA ARRAY PARAMETERS ABBREVIATION VALUE

15 ANTENNA AN 83 DIPOLE DI 1

84 WHIP WE 2
85 SLOT SL 3
86 LOOP LO 4

87 PARDSH PA 5
88 LGPER LG 6

89 HORN' HO 7
90 PSDAR PS 8

k: 91 SPIRAL SP 9
* NOW NO
* BOTTOM BO 2
* TOP TO 3

* FWDEDG FW 4
* AFTEDG AF 5
* TIP TI 6

92 HZTL HiZ 1

93 VERTICAL VE 2
94 CIRCULAR CI 3

17 BUNDLE BU
18 BSEG BS
19 WIRE WI
20 EFQ EF
21 WRTBL WR 95 SHLD SH 1

96 UNSHLD UN 2
97 DSHLD DS 3

22 EODATA EO
23 BPTS BP
24 FREQ FR

25 FQTBL FQ
26 EXEC EX 98 CEAR CE 3

99 NEW NE 0

100 MOD MO I
101 OLD 01. 2
102 ISF IS I
103 TRADEOFF TO 1

104 WAIVER WA 2
105 SGR SG 2
106 SURVEY SU 3 IV

27 OE OE
28 IE
29 WA WA
30 ETOD El

* Stia aperture
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5.2.2 IDIPR Common Blocks

Thh. section contains tables of all labeled common blocks that are
used in IDIPR, with the program mnemonic and definition of each variable
contained in each common. The common blocks serve as the main means of
data communication between the routines of IDIPR. A list of the conmon
tables is given below.

TABLE NO. COMMON BLOCKS

61 ALPS
62 BUN
63 CEARV64 CHAR

65 DDPE
66 ERR
67 FFDTA
68 FLAG
69 FSDTA
70 INDX
71 IOUNIT
7 2 IOOW•S73 ISF
74 KEYSS75 KEYWD
76 PLUG77 MOD

"78 MSGERR
79 NKCP
80 NLINE
81 PID
82 RCDI
83 SPECT
84 SPIRO
85 STIX
86 SYS2
87 TITLE
88 XYZ

F,
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TABLE 61

COMMON BLOCK ALPS

:i ,4PROGRAM NAME DEFINITION

"Li, L2, . LIST OF ALL ALPHA CODE WORJDS AND THEIR ASSIGNED)
S....VALUES SEE TABLE 60

STABLE 62

COMMON BLOCK BUN

SPROGAM NAME DEFINITION

V IPNT1(I) "LEFT" BUNDLE POINT INDEX OF Ith BUNDLE SEGMENT

IPNT2(1) "RIGHT" BUNDLE POINT INDEX OF It" BUNDLE SEGMENT

. IP(I,J) TABLE OF BUNDLE POINTS THROUGH WHICH it" WIRE PASSES

I NWP(I) NUMBER OF BUNDLE POINTS THROUGH WHICH It" WIRE PASSES

WIRL(I) LENGTH OF , th WIRE

TSl(I,J) LEFT GROUND CODE OF JTH SEGMENT, Ith WjRE

IS2(I,J) RIGHT GROUND CODE OF JTH qYGMFNT, ILh WIRE

IEND1(1,jK) PACKED LIST OF PORT CONNECTIONS ON EACh SIDE OF Jth
SEGMENT, Ith WIRE

NMLAG(I,.J) NUMBER OF END FPINTS OF JTH SEGMENT, P1h WIRE

SECLTH(I) LENGTH OF Ith BUNDLE SEGMENT

NBSEG NUMBER OF BUNDLE SECNME•TS

NPTS NUMBER OF BUNDLE POINTS

NWIRES NUMBER OF WIRES

AVGSEP AVERAGE SEPARATION BETWEEN TWO WIRES

IDAP(I) APERTURE ID OF Ith DUNDLE SEGML :T

IWID(I) WIRE ID OF Ith WIRE

IWTYPE(I) WIRE TYP ID 01 Ith WIRE

NPORT(I,J) INDEX OF PORT CONNECTED TO I jthBIN
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TABLE 63

. COMMON BLOCK CEARV

PROGRAM NAME DEFINITION

FWA FLOATING POINT ARRAY FOR WAIVER DATA (SEE TABLE 41)

IBASE (INTROL VARIABLE FOR CEAR TRADE-OFF RUN (0 IF NEW
it BASELINE IS TO BE GENERATED; 2 IF OLD BASELINE EXISTS)

ICHG CODE WORD THAT TELLS TYPE OF CHANGE MADE TO PORT DATA
(SEE TABLE 57)

IETOD CONTROL VARIABLE FCR END-OF-DATA FOR CEAR TRADE-OFF RUN

IV% INTEGER ARRAY FOR WAIVER ANALYSIS DATA (SEE TABLE 41)

NTOC COUNTER OF TRADE-OFF ANALYSIS CASES

NWA NUMBER OF WAIVER ANALYSIS CARD"

TABLE 64

COMMON BLOCK CHAR

PROGRAM NAME DEFINITION

I IABC ARRAY OF ALPHABETIC LETTERS

IDIG ARRAY OF DIGITS

ISPEC ARRAY OF EBIDIC SPECIAL CHARACTERS

TABLE 65

COMMON BLOCK DUPE

PROGRAM NAME DEFINITION

Sa ICALL FIU•G INDICATING WHAT TYPE OF DATA IS BEING TESTED R20R
DUPLICATION:
I APERTURE
2 ANTENNA
3 FILTLx
4 WIRE CHARACTERISTIC TABLESI.5 BUNrDLE

6 BUNDLE POINT
7 PORT

L NOMEN _ RRAY CONTAINING I1OLMENCLATURE MATCHING ICALL
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TABLE 66

COMMl~ON BLOCK ERR

PROGRAM NAM4E DEFINITION

IERR ERROR INDEX (SEE LIST CF ERRORS IN TABLE 160)

NERR COUNT OF ERRORS DURING A RUN

TABLE 6 7

L COMMUON BLOCK FFDTA

PROGRAM NAME DEFINITION

DATA/IATA ARRAY CONTAINING ALL INPUT FOR 1 KEYWORD, A SUPERGARD
Or, UP TO 5 CARDS

ID INDEX OR CARD COLUMN OF END OF KEYWORD IN SUPERCAED

IkIDD ARRAY OF LETTERS FORMING AN ID AS DECODED FROM NIJMERIC

U. ~ INPUT

III)ARf ARRAY OF ALPHA ID' S DECODED FROM NI-TMERIC VALVES IN
IPVARY

IPV NUMERIC CODE WORD ASSOCIATED WITH ALPHA ID, IID

MPARY NUMERIC VALUES ASSOCIATED WITH ALPHA ID' S IN IIDARY

L LU INDEX OF FIRST LETTER IN SUPERCARD ARRAY OF AN ALPHAk ID
lk THLAT IS TO BE CODED

K2 INDEX OF LAST LETTER IN SUPERCARD ARRAY OF AN ALPHA ID
THAT IS TO BE CODED

IN.A-RY AN ALPH ID THAT IS TO BE CODED NUMBER OF ENTRIES IN

I ________ JTFVARY
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TABLE 68

COMMON BLOCK F2LAG

PROGRAM NAME DEFINITION

IEXEC CONTROL VARIABLE FOR TASK ON EXEC CARD
•,iISP

- 2 SGR
-3 CEAR

IRUN CONTROL VARIABLE FOR CEAR SUB-TASK
-0 SGR

-1 TO
-2 WA

C3 SU
(, 3 SPECTAL CASE IF EXECUTING AN ISP, OLD RUN AND

INPUT FILE IS PIF AND NOT OLD ISF)

ISFLE CONTROL VtARIALE FOR CREATING NEW ISF FILE

- 0 DO NOT CREATfL
- 1 CREATE (DEFAULT)

ISFPA CONTROL VARIABLE FOR LISTING OLD ISF FILE
- 0 DO NOT LIST (DEFAULT)
- 1 LIST

ISFRO CONTROL VARIABLE FOR LISTING NEW ISF FILE
- 0 DO NOT LI£ST

- 1 LIST (DEFAULT)

KOD CONTROL VARIABLE FOR KINDS OF DATA PRESENT FOR A RUN
INDICES - 1., 2, 3 FOR SYSTEM, EQPT, BNDLE DATA
RESPECTIVELY
- 0 NOT PRESENT
"- 1 PRESENT
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TABLE 69

COMMION BLOCK FSDTA

PROGRAM NAME DEFINITION

IECFLG JSPARE
IPVAL IARRAY OF NUMERIC VALUES ASSIGNED TO ALPHA CODES

ISFLG iSF FILE MODIFICATION FLAG; 0-ADD, 1-MOD, 2-DEL

ISVAL ARRAY OF INTEGER SUBPARAMETERS

JDEL17 BUNDLE DATA VALIDITY FLAG

NPARM NUMBER UF PARAMETERS FOR A KEYWORD

NSPARM ARRAY CONTAIN2NG NUMBER IN EACH SUBPARAMETER GROUP

NSPGRP NUMBER OF SUBPARAMETER GROUPS

r "PARAM ARRAY OF FLOATING NUMBER PARAMETERS

SPARfl ARRAY OF FLOATING NUMBER SUBPARAMETERS
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TABLE 70

•,• COMMON BLOCK INDX

PROGRAM NAME DEFINITION 4
IANNT ANTENNA INDEX

IAPR APERTURE INDEX

IDEQ EQUIPMENT ID

IDPRT PORT ID

IDSS SUBSYSTEM ID §

IEQ EQUIPMENT INDEX

IFTR FILTER INDEX

IPRT PORT INDEX

ISB INDEX FOR SUBSYSTEM

IWB INDEX FOR BUNDLE I
IWIR INDEX FOR TI1RES

IWp IlDEX FOR SAVING WIRE PORT DATA

NANT ANTENNA COUNTER

NAPR APERTURE COUNTER

NEQ EQUIPMENT COUNTER

NFTR FILTER COUNTER

NPRT PORTS PER EQPT COUNTER

N PR T 1 NUMBER OF PORTS COUNTER

NSB NUMBER OF SUBSYSTEMS COUNTER

": NWB NUMBER OF BUNDLES COUNTER

NWCT WIRE CHARACTERISITCS TABLE ENTRY COUNTER

NWIR WIRE COUNTER
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TABLE 71

COM•ON BLOCK IOUNIT

PROGRAM MNY,.N DEFINITION

INN LOGICAL INPUT UNIT ASSIGUMI;T FOR CARD INPUT

IOU LOGICAL OUTPUT UNIT ASSIGNMENT FOR SYSTEM OUTPUT

IT1 LOGICAL UNIT FOR PIF FILE

IT2 CONTROL FLAG FOR SUPPLEMENTAL PRINTOUT

IT3 LOGICAL UNIT FOR CARDIN FILE

IT4 LOGICAL UNIT FOR OLD ISF FILE

IT5 NOT USEP

IT6 LOGICAL UNIT FOR NEW ISF FILE

JOBIS CONTROL FLAG FOR JOB STATUS
0 - NEW JOB, CARD INPUT ONLY
1 - MODIFY JOB, CARD AND ISF FILE INPUT
2 - OLD JOB, ISF FILE INPUT ONLY EXCEPT FOR CONTROL CARDS

TABLE 72

COMMON BLOCK IOUWK

PROGRAM NAME DEFINITION

IT10 LOGICAL UNIT ASSIGNHENT FOR SOURCE SPECTRA WORK FILE

ITll LOGICAL UNIT ASSIGNMENT FOR RECEPTOR SPECTRA WORK FILE

IT12 LOGICAL UNIT ASSIGNMENT FOR SOURCE EQUIPMENT WORK FILE

SITi LOGICAL UNIT ASSIGNMENT FOR RECEPTOR EQUIPMENT WORK FILE

IT14 LOGICAL UNIT ASSIGNMENT FOR BUNDLE WORK FILE
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TABLE 73

COMMON BLOCK ISF

PROGRAM NAME DEFINITION

APPRM2 APERTURE FLOATING POINT ARRAY (SEE TABLE 42)

APRM2 ANTENNA FLOATING POINT ARRAY (SEE TABLE 43)

BEP2 BUNDLE SEGMENT FLOATING POINT ARRAY (SEE TABLE 54)

BPTC2 BUNDLE NODE POINT FLOATING POINT ARRAY (SEE TABLE 53)

EPRM2 EQUIPMENT FLOATING POINT ARRAY (SEE TABLE 46)

FHI2 HIGHEST FREQUENCY TO BE CONSIDERED AS SPECIFIED BY USER

FL02 LOWEST FREQUENCY TO BE CONS-DEED AS SPECIFIED BY USER

FPRM2 FILTER FLOATING POINT ARRAY (SEE TABLE 44)

FQTBL2 USER SUPPLIED FREQUENCY IABLE

FRQTBL FREQUENCY TABLE GENERATED FROM USER INPUT AND USED FOR
TASK ANALYSIS

V.k I IAPM2 ANTENNA INTEGER ARRAY (SEE TABLE 43)

IAPPM2 APERTURE INTEGER ARRAY \3•h TABLE 42)

L. I.BEP2 BUNDLE SEGMENT INTEGER ARRAY (SEE TABLE 54)

IBPRM2 BUNDLE INTEGER ARRAY (SEE TABLE 52)

LI. IBPT2 BUNDLE NODE POINT INTEGER ARRAY (SEE TABLE 53)

IEPRN2 EQUIPMENT INTEGER ARRAY (SEE TABLE 46)

K IFLT2 FILTER INTEGER ARRAY (SEE TABLE 44)

ii.mak MAXIMUM FREQUENCIES FOR 6 PORT TYPES. FOR SOURCE AND
) " ,RECEPTOR

, IFMIN MINIMUM FREQUENCIES FOR 6 PORT TYPES FOR SOURCE AND

RECEPTOR

IPPRM2 PORT INTEGER ARRAY (SEE TABLE 47)

IPTCL PACKED CODE CONTAINING POINT, WIRE AND BUNDLE INDEX
ASSOCIATED WITH EVERY WIRE CONNECTED PORT, AND THE
NIHEMBER OF GROUNDS (IPTCL IS EQUAL TO IPOINT + (100)*
IWIRE + (10000)* IBUNDLE + (1000000)* NGROUNDS)
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TABLE 7-3 (Concluded)

PROGRAM4 NAME DEFINITION

IR02 RECEPTOR INTEGER ARRAY (SEE TABLES 48-51)

1502 SOURCE INTEGER ARRAY (SEE TABLES 48-51)

t!-IWB2 BUNDLE INDEX

IWCT2 WIRE CHARACTERISTIC TABLE INTEGER ARRAY (SEE TABLE 45)4IWPFM2 WIRE INTEGER ARRAY (SEE TABLE 55)

~4INFQMX MAXIMUM4 NUMBER OF FREQUENCIES IN SPECTRUM SPECIFIED
BY USER

NFQ02 NUMBER OF FREQUENCIES PER OCTAVE AS SPECIFIED BY USER

NFQU2 NUMB~ER OF USER SUPPLIED FREQUENCIES (UP TO 90)

NYRQ NUMBER OF FREQUENCIES TO BE USED FOR THE EQUIPMENT AS
OUTPUT BY FTGEN BASED ON USER INPUTS OR DEFAULTS

PPARM2 PORT FLOATTIG POINT ARRAY (SEE TABLE 47)

RPRM2 RECEPTOR FLOATING POINT ARRAY (SEE TABLES 48-51)

SRCE2 SOURCE FLOATING POINT ARRAY (SEE TABLES 48-51)

WCT2 WIRE CHARACTERISTICS TABLE FLOATING PO-LI-T ARRAY (SEE
TABLE 45)'

A.
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TABLE 74

COMMON BLOCK KEYS

L iPROGRAM NAME DEFINITION

KEY1 KEYWORDS WHERE n IS THE VALUE ASSIGNED (SEE TABLE 59)

TABLE 75

"COMMON BLOCK KEYWD

PROGRAM NAME DEFINITION

KC KC IS A NUMERIC CODE ASSIGNED TO THE KEYWORD OF THE
INPUT CARD. THESE CODES ARE GIVEN IN TABLE 59

TABLE 76

COMMON BLOCK MBUG

PROGRAM NAME DEFINITION

MBUG FLAG THAT CAUSES IDIPR DEBUG PRINTOUT WHEN SET TO 1 IF IT
1S ACTIVATED BY THE THIRD PARAMETER ON THE OUTPUT CARD
SPECIFIED AS ISP, IDIPR SPECIAL PRINTOUT

TABLE i7

COMMON BLOCK MOD

PROGRAM NAME DEFINITION

IDELnn STORES THE ID OF ALL THE DELETED COMPONENTS (IN NI .4ERIC
CODES) WHERE an IS THE KC IDENTIFYING THE COMPONENT
(SEE TABLE 59) I

MODSPI ARRAY OF MODIFY CODES FOR PORTS OF PIF FILE

MODSPM ARRAY OF MODIFV CODES FOR PORTS AFTER MERGING OF ISF AND
PIF

MODnn MODIFY CODES WHERE nn :S KC. INITIALIZED AT -1. IT IS
SET EQUAL TO 0, 1 OR -i, 2 FOR NEW, MOD OR DELETL,

f RESPECTIVELY. -1 FOR A HIERARCHY COMPONENT MEANS THE
DATA OF THE COMPONENT IS NOT MODIFIED BUT A LOWER COMPON-
ENT BELONGING TO IT IS MODIFIED. +1 MEANS MODIFY THE DAT
ITSELF AND POSSIBLE LOWER MEMBERS BELONGING TO IT. (SEE
TABLE 59 FOR nn VALUES

NDnn COUNTER OF THE NUMBER OF DELETES FOR A KEYWORD, nn. (SEE

S"TABLE 59 FOR VALUES OF nn.
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TABLE 78

.,COMMON BLOCK MSGERR ,•

fr PROGRAM NAME " DEFINITION-

Ml, M2 . ERROR MESSAGE WHERE n IS EQUAL TO THE VALUE OF IEEI.
(SEE TABLE 160, LIST OF ERROR MESSAGES)

STABLE 79

COMMON BLOCK NKCP i

P _OGRA NAME DEFINITION I
NKCP NUMBER OF PARAMETERS ASSOCIATED WI4TH A KEYWORD. IF

NEGATIVE,, IT IS THE MINIMUM NUMBER OF PARAMETERS FOR A
KEYWORD WITIh A VARIABLE NUMBER

NPSR STARTING LOCATION IN ALPHA ARRAY OF SOURCE/REC.PTOR
J.PA....E.. Ay 'S•• obE.

1 ABLE 80'

COMMON BLOCK NLINE

PROGRAM NAME DEFINITION

LINES LINES PRINTED COUNTER
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TABLE 81.

COMMON BLOCK PID

PROGRAM NAMIE DEE.NIIO iNITIO-

,,APARIM ANTENNA FLOATING POINT AFAY (SEB L 43)

APr.A'RM APERTURE ,FLOATING POINT ARR.Y (SEE TAB23' 42)

BEP BUNDLE SEGMENT FLOATING POINT ARRAY (SEE TABLE 54)

BPTCO BUNDLE NODE POINT FLOATING POINT ARRAY (SEE TABLE 53) -'

, EFQ ENVIRONMENTAL FiI,) LEVEL FREQUENCIES

El INSIDE ENVIRONMENTA.L FIELD LEVELS

EO OUTSIDE ENVIRONMENTAL FIELD LEVELS

EPARM EQUIPMENT FLOATING POINT ARRAY (SEE TABLE 46)

FPARM FILTER FLOATING POINT ARRAY (SEE TABLE 44)

FQTBL USER SUPPLIED FREQUENCY LIST

IAPM ANTENNA INTEGER ARRAY (SEE TABLE 43) I
IAPRM APERTURE INTEGER ARhRAY (SEE TABLE 42)

1BEP BUNDLE SEGMENT INTEGER ARRAY (SEE TABLE 54)

IBPARM BUNDLE INTEGER ARRAY (SEE TABLE 52)

IBPTS BUNDLE NODE POINTS INTEGER ARRAY (SEE TABLE 53)

. IEOI ,ENVIRONMENTAL FIELD LEVEL FLAG

SIEPARI EQUIPMENT INTEGER ARRAY (SEE TABLE 46) ,

IFLT FILTER INTEGER ARRAY (SEE TABLE 44)

IPPAPM PORT INTEGER ARRAY (SEE TABLE 47)

IRO RECEPTOR INTEGER ARRAY (SEE TABLES 48-51)
ISO SOURCE INTEGER ARRAY (SEE TABLES 48-51)

IWCT WIRE CHARACTERISTICS TAELE INTEGER ARRAY (SEE TABLE 45)

IWPARM WIRE INTEGER ARRAY (SEE TABLE 55)
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/ I TABLX 81. (Concluded)

PROGRM NAMDZFINIT ION

NEF NIRMBER FREQUENCIES FOR ENVIRONMENTAL FIELD LEVELS

NFQMAXMAXIMUM NUMBER FREEQUENCIES AS SPECIFIED BY THE USER

NFQO NUMBER OF FREQUENCIES PER OCTAVE AS SPECIFIED BY USER

-~ ~NFQU NUNBER OV~ L:SER SUPPLIED FREQUENCIES

NPORT1 NT2MBER OF PORTS AS READ IN ON PIF FILE

PPAR1M PORT FLOATING POINT ARRAY (SEE TABLE 47)

-" IRIARM RECEPTOR FLOATING POINT ARRAY (SEE TABLES 48-51)

SRCE SOURCE FLOATING POINT ARRAY (SEE TABLES 48-51)

WCT WIRE CHARACTEýRISTICS TABLE FLOATING POINT ARRAY
(SEE TABLE 45.

TABLE 82

COMMON BLOCK RCDI

PRL 'RAM NAME DEFINITION

~.~.CAP PORT CAPACITANCE, FARADS

DUCT PORE INDUCTANCE, HENR:YS

IBDUN BUNDLE IDENTIFICATIONS (IN NUMERIC CODE)

RES IS PORT TERMINATION RESISTANCI, OHMS
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S~TABL.E.8 3

COIAMlON BLOCK SPECT

PROGRAM NA•IE DEFINTION

.,.•BWE EFFECTIVE EMISSION BANDWIDTH

BWR EFFECTIVE SUSCEPTIBILITY BANDWIDTH

IFiE INDEX OF LOWEST FREQUENCY OF EMITTER

IFIR INDEX 0OF LOINTST FREQUENCY OF RECEPTOR

IF2E INDEX OF HIGHEST FREQUENCY OF EMITTER

IF2R INDEX OF HIGHEST FREQUENCY OF RECEPTOR

SPE(I,J) NARWADEMISSION SPECTRUM FOR 1=1, BROADBAND

SPECTRUM FOR 1-2

SPR(J) NARROWBAND SUSCEPTIBILITY SPECTRUM

SSPRLIM(J) NARROWBAND SUSCEPTIBILITY SPECTRUM LTMIT

S:•: •,RFRIE LOWER LIMIT OF EMITTER REQUIRED FREQUENCY RANGE

•' •RFRIR LOWER LIMIT OF RECEPTOR REQUIRED FREQUENCY RANGE

S•RFR2E UPPER LIMIT OF EMITTER REQUIRED FREQUENCY RANGE

RFVR2R UPPER LIMIT OF RECEPTOR REQUIRED FREQUENCY RAkNGE
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TABLE 84

COMMON BLOCK SPIRO

PROGRAM NAME DEVINITION

BW EFFECTIVE BANDWIDTH OF EMITTER OR RECEPTOR

FC WORST CASE RF TUNED FREQUENCY

FREQI LOW END OF FREQUENCY INTERVAL

FREQ2 HIGH END OF FREQUENCY IN'ERVAL

GB BROADBAND EMISSION LEVEL

GN NARROWBAND EMISSION Gi. SUSCEPTIBILITY LEVEL

IERS ERROR CODE

S.IS(J) INPUT DATA ARRAY EQUAL TO IS02(I,J: OR IR02(I,J) IN ISF
BLOCK (SEE TABLES 48-51)

S(3) INPUT DATA ARRAY EQUAL TO SRCE2(I,J) OR RPRM2(I,J) IN
ISF BLOCK (SEE TABLES 48-51)

ZDB IMPEDANCE IN LOGARITHMIC UNITS

[5
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TABLE 85

COMMON BLOCK STIN

PROGRAM NAME DEFINITION

ICAT INITIALLY 0. USED DURING FILE MERGING. WHEN NEW EQUIP-
MFNTS ARE ENCOUNTERED ON PIF, ICAT IS SET TO 1 AND THE
NEW EQUIPMENTS ARE &EAD IN AS OLD ISF EQUIPMENT BY
CHANGING UNITS. THIS IS DONE TO SKIP HAVING TO SWITCH
ARRAYS. ICAT - 3. SAYS THE OLD ISF RECORDS BEING READ
ARE REALLY NEW EQUIPMENTS FROM PIF (ALSO USED IN SAME
FASHTON DURING BUNDLE PROCESSING.

IDBNA IDENTIFICATiON OF BUNDLES ADDED. NOT CURRENTLY USED

IDBND IDENTIFICATION OF BUNDLES DELETED

IDBNM IDENTIFICATION OF BUNDLES MODIFIED. NOT USED

¶ IDEQA IDENTIFICATION OF EQUIPMENTS ADDED. NOT USED

IDEQD IDENTIFICATION OF DELETED EQUIPMENT

IDEQM IDENTIFICATION OF MODIFIED EQUIPMENT. NOT USED

IENDI FLAG THAT SIGNALS W.EN THE END OF I.S.F. EQUIPMENTS
BUNDLES REACHED

IEQi INDEX OF P.I.F. EQUIPMENT AS READ IN FROM P.I.F. FILE

IEQ2 INDEX OF 1SF EQUIPMENT AS READ IN FROM I.S.F. FILE

NAMF FLAG USED IN REPORT FOR HEADER; = I OLD ISF; = 2 NEWISF;
-3 PIF

NBA NUMBER OF BUNDLES ADDED. NOT USED

NBD NUMBER OF BUNDLES DELETED

NBM NUMBER OF BUNDLES MODIFIED. NOT USED

NEA NUMBER OF EQUIPMfENTS ADDED. NOT USED

NED NUMBER OF EQUIPMENTS DE, ETED

NEM NUMBER OF EQUIFMENTS MODIFIED. NOT USED

1 '53•



TABLE 86

COMMON BLOCK SYS2

PROGRAM NAME DEFINITION

: EFQ2 ENVIRONMENTAL FIELD LEVEL FREQUENCIES

E12 INSIDE ENVIRONMENTAL FIELD LEVELS

E02 OUTSIDE ENVIRONMENTAL FIELD LEVELS

•,j IEOI2 ENVIRONMENTAL FIELD LEVEL FLAG

IRMRK2 NUMBER OF CHARACTiRS IN REMARK

ISYS2 SYSTEM TYPE CODE; 1 - AIRCRAFT, 2 = GROUND, 3 SPACE

ITITL2 NUMBER OF CHARACTERS IN TITLE

"MDL2 SYSTEM MODEL CODE (AIR AND SPACECRAFT ONLY) ROUND = 0,
FLAT = 1

NANT2 NUMBER OF ANTENNAS

NAPR2 NUMBER OF APERTURE

NEFQ2 NUMBER OF ENVIRONMENTAL FIELD LEVELS

0" NFTR2 NUMBER OF FILTERS

NPORT2 NUMBER OF PORTS PER EQUIPMENT

N•WCT2 NUMBER OF ENTRIES IN WIRE CHARACTERISTICS TABLE

RNRK2 REMARKS ARRAY

SYF2 FUSELAGE PARAMETERS (SEE TABLE 56)

SYG2 GROUND PARAMETERS (SEE TABLE 56)

SYS2 SYSTEM PAR.AMETERoS (SEE TABLE 56)

SYW2 V"ING ROOT AND WINGTIP PY\RA>V 'TER (SEE TABLE 36)

TITL2 TITLE ARRAY
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TABLE 87

COMMON BLOCK TITLE

PROGRAM NA~fE DEFINITION

IRMRK COUNTER OF NUMBER OF CHARACTERS IN REMARKS ArdthY

ITITL. COUNTER OF NUMBER OF CHARACTERS IN TITLE ARRAY

rKWPREV STORES PREVIOUS KEYWORD IF IT IS AN EQPT OR BUNDLE

rRMRK ARRAY CONTAINING REM4ARKS

ATITLE ARRAY OF CHARA&CTERS FROM TITLE CARD

4Fi
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TABLE 88

r,. COMMON BLOCK XYZ

PROGRAM NAME DEFINITION

ALT ALTITUDE (FEET) FOR GROUND STATION ONLY

ASH ADJUST]MENT SAFETY MARGIN

DUMDUM DUMMY

EMPL EMI MARGiN PRINT LIMIT I
EPSR RELATIVE PERMITTIV.ITY

Fi'I HIGHEST FREQUENCY TO BE USED AT USER REQUEST

FLO LOWEST FREQUENCY TO BE USED AT USER REQUEST

RSN CONICAL NOSE LIMIT (INCH)

ISYSTP SYSTEM TYPE CODE; l=AIR, 2-GROUND, 3-SPACE

MI)L MODEL CODE; O-ROUND, 1-FLAT

RADIUS NOT USED

RHOC CORE RADIUS

RHOF FUSELAGE RADIUS

SIGMA CONDUCTIVITY (GROUND STATION)

SLAT LATITUDE

SLON LONGITUDE

THETA LOT USED

WLBOT WATER LINE OF BOTTOM

WLC WATER LINE OF CENTROID

WRAFS FUSELAGE STATION OF AFT EDGE OF WING ROOT

WRBL BUTT LINE OF WING ROOT

WRFFS FUSELAGE STATION OF FORWARD EDGE OF WING ROOT

TRWL WATER LINE OF WING ROOT
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TABLE 88 (Concluded)

PROGRAM NAME D)EFINITION

"WTAFS FUSELAGE STATION OF AFT EDGE OF WING riP

WTBL BUTT LINE OF WING TIP

WTFFS FUSELAGE STATION OF FORWARD EDGE OF WING TIP

WTWL WATER LINE OF WING TIP

"j.
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5.3 TART SUBROUTINES

This section describes all the ,.ibroutines that make up the Task Analy-
sis Routine. The descriptions include calling arguments, common blocks used
and defintiions of all internal variables.

The subroutines are grouped into four functional blocks: Task Routines,
Analysis and Spectrum Adjust Routines, Coupling Routines, and Wrapup Routines.
A hierarchy diagram indicating the levels and calling relationships is given
in Figure 5.

I. Task Routines

1. TART
2. CEAR
3. SGR

II. Analysis and Spectrum Adjust Routines

4. RCPTRD 11. TEMPNT
5. FMIRD 12. HEADER

K 6. EMCASA 13. WASSR
7. BWFCTR 14. SLINT
8. TORS 15. FQTINT
9. EMINTS 16. PAR&AI-

10. PEMPNT 17. SYSDR

III. Coupling Routines

18. COUPLE
19. ACTFER (antenna coupled routines)

20. AIRCFT 25. GNDPRP
21. WINGSY 26. FTW
22. CYLMDL 27. DCYL
23. VEHSET 28. DSL
24. GAIN 29. CSH

30. WTWTFR (wire-to-wire routines)
31. SHFAC 39. CMPLXO
32. DCRES 40. CMFLX1
33. ACOSH 41. CMPLX2
34. CUPIND 42. CMPLX3
35. WSIND 43. CUPDUC
36. SHRES 44. CAPEND
37, WSCAP 45. IWTP
38. CUPCAP 46. NTYP

47. CTCTFR (case-to-case routine)
48. FILIER (filter routine)
49. ENVIRN (environmental field routine)
50. INTERP
51. SIDE

52. LOAD
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IV. Wrapup Routines

53. WRAPUP
54. WFREAD
55. ASPNT
56. AILPH
57. ISFRIT
58. FTSRCH
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5.3.1 Name: TART

DESCRIPTION

TART is the main program for the Task Analysis Section of IEMCAP.

It calls all subroutines and directs the overall job flow.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

IOUNIT, IOUWK,-IOUSCF, FLAG, ERR, PRTWRK, ISFE, ISFR, ATAWRK, TITLE,

SYS2, XYZ, ISF, CEARV, RCDI, INDX

TABLE 89

TART VARIABLES

PROGRAM NAME DEFINITION

[ I GENERAL INDEX

[ IC GENERAL INDEX

i." ICHCD HOLDING VARIABLE FOR ICHG

IDCD DECODED ID'S

!j I IRUNI IRUN + 1

ISYS ARRAY CONTAINING SYSTEM TYPE NAMES FOR OUTPUT

J GENERAL INDEX

NP NO. OF PORTS

TAD ARRAY CONTAINING TASK ANALYSIS NAMES FOR OUTPUT
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I 5.3.2 Name: CEAR

i "DESCRIPTION

The Comparative EMI Analysis Routine (CEAR) is the main driver for all
i 7analysis tasks except EMC specification generation. It controls the

working file read routines (EMTRD and RCPTRD), the transfer function model
routines (via COUPLE), EMI margin routine±, and the Baseline Transfer File
(BTF) to perform EMC survey, trade-off, and specification waiver analyses.
It also provides a link from the executive to the Specification Generation
Routine (SGR) for use in overlaying the program.

CEAR is divided into two basic sections. The first is for analyses
• .using the transfer function routines; and the second, for analyses which

do not use the transfer function routines. The first section is used for
the EMC survey and trade-off baseline system analyses as well as the
generation of the BTF. This section is also used for trade-off comparative
analyses of the modified system when the modifications require use of the
transfer models, such as changes in antenna locations, wire routing, and
box locations or if new ports have been added. The second section of CEAR
is used for specification waiver analysis and for trade-off comparative
analyses when changes are to spectra only.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFE, ISFR, TITLE, SYS2, XYZ,

CEARV, ISF, EMCASC, EMBSLN

TABLE 90

CEAR VARIABLES

PROGRAM NAME DEFINITION

ANYL ARRAY CONTAINING LABELS USED FOR CEAR TITLE PAGE

EM FMI MARGIN (dB)

EMMXB BASELINE MAXIMUM EMI MARGIN (dB)

FMATCH LOGICAL VARIABLE TRUE IF MATCH EXISTS BETWEEN BTF
AND WORKING FILES FOR F.MTR PORT

I GENERAL INDEX
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TABLE 90 (Continued)

PROGRAM NAME DEFINITION

"IANYL ANALYSIS INDEX

W YL = BASELINE SYSTEM OR SURVEY

= 2 MODIFIED SYSTEM WITH PATH CHANGES

= 3 MODIFIED SYSTEM WITH SPECTRA CHANGES ONLY

= 4 SPECIFICATION WAIVER ANALYSIS

IB BANDWIDTH INDEX (I = NB, 2 = UB)

ICH VALUE OF ICHG FOR SPECIFIC PORT

ICHCV CONVERSION ARRAY BETWEEN GENERAL PORT CHANGE CODE
AN)) GEAR CHANGE CATEGORY CODE

F ICHGEl HOLDING VARIABLE FOR ICHGE

IFQEF EMTR EQPT INDEX FROM BTF

SIEQEP EMTR EQPT INDEX OF PREVIOUSLY READ PORT FROM BTF

j, IEQES ENTR EQPT INDEX FROM ENTR SPECT FILE (UESF)

IEQRP RCPT EQPT INDEX OF PREVIOUSLY READ PORT FROM BTF

SIEQRS RCPT EQPT INDEX FROM RCPT SPECTRUM FILE (URSF)

IFRQ FREQUENCY INDEX

t INCALL INCALL = 0 FIRST CALL TO CZAR, O'tHERWISE i

INP CALLING ARG TO WASSR FOR NEW PAGE

IPATHIM PATH CODE OF MODIFIED PORT PAIR

IPRNT PRINT INDEX FOR PE4PNT A.t;) TEMPNT ARCS

IPR.TEF EMTR PORT INDEX FROM BTF

IPfTES I ENMTR PORT INDEX FROM UESF

ilJt'TRP jRCPT PORT INDEX PREVIOUSLY READ FROM BTE

,IF.TRS RCPT PORT INI)EX FROM URS,

GENERAL INDEX
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TABLE 90 (Conclude~d) -

PROGRAM NAME DEFINITION

LADP~r LOGICAL - TRUE IF EITHER PORT IN MODIFIED SYST HAS
BEEN ADDED

LBASLN LOGICAL -TRUE IF BASELINE SYSTEM OR SURVEY

LEBCE LOGICAL = TRUE IF END OF BASELINE COUPLED EM7TRS TO
S ELECTED RCPTR HAS BEEN READ ON BTF

vLNBGE LOGICAL = TRUE IF NO BASELINE COUPLED EMTRS TO
SELECTED RCPT ARE FOUND ON BTF

NMCE NO. OF EMTRS IN MOD SYSTEM COUPLED TO SELECTED RCPT

NSP LOGICAL :- TRUE FOR NO SUPPLEMENNVAL PRINTOUT

PSP LOGICAL =TRUE FOR SUPPLEMENTAL PRINTOUT

RSIG RECEIVED SIGNAL AT RCPT (dB)

RSIGEF RECEIVED SIGNAL FROM ENVIRONMENTAL F'IELD

RSIGM MAX RECEIV21D SIGNAL IN RCPT FREQ iNTERVALS

RSIGTI HOLDING VARIABLE FOR RSIGT-1IFRQ)

164



5.3.3 Name: SGR

i.:j DESCRIPTION

The Specification Generation Routine (SGR) i3 the main driver for gen-
erating F-MC emission and susceptibility specification limits. It is at the
same heirachical level in the program as CEAR in that it directs the working
file read reoutines, the transfer function model routines, and the EMI margin
routines for specification generation. It also generates a Baseline Transfer
File (BTF) for use by CEAR.

The routine first selects a receptor port and cycles through the emitters.
When an emitter is encountered with a coupling path to the selected receptor,
the transfer ratio is computed (via COUPLE). EMCASA is then called to compute
the received signal and to adjust the nonrequired portions of the emitter

P, spectra causing interference to a compatible level or to the user-specified
adjustment limit. When all emitters have been examined and adjusted relative
to the selected receptor, the next receptor is selected, and the process is
repeated.

When all emitters have been adjusted with respect to all receptors, the
first receptor is again selected. The total received signal from all emitters
coupled to it is computed using the final emitter spectra. This total signal
includes the effects of the environmental field., if present. The EMI margins
are computed to the total signal, and where EMI is present, the receptor sus- A

ceptibility is adjusted to a compatible level or to its limit. The routine
then cycles through all the emitters coupled to the selected receptor, com-
Lputing the EMI margins between adjusted emitter and adjusted receptor spectra.
The tranwfer and EMI margin data are written onto the BTF, and if the maximum
margin exceeds the user-specified print limait, the case is printed as unre-solved interference. The next receptor is then selected, and the process is

repeated until all receptors have been adjusted and analyzed.

DATA REQUIREMENTS

ARGUMENTS:

COMMON BLOCKS:[ IOUNIT, TOUWK, IOUSCF, ERR, PRTWRY, ISFE, ISFR, ATAWRK, TITLE, SYS2, XYZ,
ISF, EMCASC
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TABLE 91

SGR VARIABLES

PROGRAM NAME SYMBOL DEFINITION

ADJ1 A ADJUSTMENT AMOUNT (dB)

BLANK BLANK CHARACTER[]
EM M KMI MARGIN (d0)

EMADJ LOGICAL = TRUE IF SUPPLEMENTAL PRINTOUT
REQUESTED

FQRL LOWER INTERVAL BOUNDARY FREQUENCY FOR
SELECTED TABLE FREQ

, FQRU UPPER INTERVAL BOUNDARY FREQUENCY FOR
SELECTED TABLE FREQ

, I GENERAL INDEX

IB GENERAL INDEX

ICE COUPLED EMTR INDEX

IEQEF EMTR EQPT I10EXX FROM UNADJ EMTR SPECT
... ,!.:'• ILF (UESF)

IEQEP H1MTR EQPT INDEX PREVIOUSLY READ FROM
2} UESF

IEQEPI EMTR EQPT INDEX PREVIOUSLY WRITTEN TO BrF

IEQPp RCPT EQPT TNDEX PREVIOUSLY READ FROM
SCRATCH TRANSFER FILE (SCITR)

1FRQ FREQ INDEX

'"- IPRTEF RCPT PC " INDEX PREVIOUSLY READ FROM SCHTR

ISCRI" SCRATCH FILE LOGICAL UNIT INDEX

:.•J GENERAL INDEX

LINE PRINTOUT LINE COUNTER

LP MAX OUTPUT LINES PER PAGE
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TP.BLE 91 (Concluded) DFNTO

~~ 0 ~PROGRAM NAME {SYMBOL 1DEFINITION__________________
NCE ARRAY CONTAINING NUMBER OF COUPLED EMTRS

FOR EACH RCPT

?.EQD CHARACTERS "REQ11"

RFR ICv1ARACTER. OUTPUT VARIABLE

i{SIG R. RECEIV8D SIC11NAL L~EVEL (dB)

4]RSIGEF RjICEIVED SIGNAL FROkI ENVIRONMEN'TAL FIELD

SLIMR RCP'T RATIO OF SPECTRUt4 TO AD)JUST LIKýT dB

SPRT MINIMUM OF RCPT SPECT UIVEL OR ADJUST
LIMIT (dB)

sUsP LOGICAL = TRUE IF UN,0JUSTED SPECTRUM
OUTPUT NOT DESIRED

I'4.
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5,3.4 Name: RCPTRD x.
DESCRIPTION

RCPTRD reads the receptor equipment and spectrum working files for
CEAR and SGR. Upon entry, the spectrum is read for the selected receptor
from the Unadjusted Receptor Spectrum File. If the selected receptor
equipment is different from the previous pass, the equipment data arrays
are read from the Receptor Equipment Data File. The parameters for the
selected port are then extracted from the equipment data arrays. If, on
the previous pass, the last receptor port had been read, the equipment
index is set to zero; and all receptor working files are rewound.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

IOUNIT, !OUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFE, ISFR, C.EA]RV, ISF

TABLE 92

RCPTRDP VARIABLES

PROGRAM DEFINITION

I GENERAL INDEX -

ICHCV I CONVERSION ARRAY BETWEEN GENERAL PORT CHANGE CODE
(ICHG) AND CEAR CHANGE CATEGORY CODE

1END INDEX OF END OF RPRM ARRAY

IEP EQPT PRINTOUT INDEX (=0 FOR NO OUTPUT)

IEQRF PREVIOUSLY READ RECEPTOR EQPT INDEX

IK GENERAL INDEX

ISR SOURCE/uff.EPTOR CODE (SEE !R02)

NFRQR NO. OF FREQS IN RCPT FREQ TABLE

NSP NO. OF SUBPARAMETERS FOR COMPUTATION OF IEN)D
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1 O 5.3.5 Name: EMTRD

d, DESCRIPTION

EyTRD reads the emitter equipment and spectrum working files for CEAR and
SSGR. Upon entry, the next emitter port is selected, and its spectra are read
from the Unadjusted Emitter Spectrum File (UESF). If the equipment of the
" selected emitter port is different from that of the previous pass through
Ai.VTD, the parameter arrays are read from the Emitter Equipment Data File.
At this point, a test is made to see if the emitter and receptor ports cur-
rently selected are in the same equipment and hence presumed compatible. If
they are in different equipments, the working parameters for the selected

emitter are placed in common and the routine returns to the calling routine.
If they are in the same equipment, the next emitter is selected, and the
process repeated. If, on the previous pass, the data for the last emitter
port had been read, the emitter equipment index is set to zero to flag this.
All emitter working files are then rewound. If the routine was called by SGR,
the file logical unit indices of the emitter adjusted and unadjusted spectrum
files are swapped.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFR, CFARV, ISF
'N.

-1.69
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TABLE 93

EMTRD VARIABLES

PROGRAM NAME DEFINITION

I jGENERAL INDEX

ICHC' I CONVERSION ARRAY BETWEEN GENEPAL PORT CILANGE CODE
(ICHG) AND CEAR CHANGE CATEGORY CODE

-END INDFX OF END OF SRCE ARRAY (LESS HARMONICS)

IEND2 INDEX OF END OF SRCr, ARRAY INCLUDING HARMONICS

IEQEF EMTR EQPT INDEX FROM PREVIOUS PASS

K IP GENERAL INDEX

IS INDEX OF START OF HARMONICS IN SRCE

J GENERAL INDEX

NR NO, OF IRARMONICS

NSil NO. OF SUBPARAEffTERS

NSPI NO. OF SUBPARAMETERS

170

gh ilikpj i



5.3.6 Name: ENCASA

U DESCRIPTION

EMCASA, the Emitter Margin Calculation and Spectrum Adjustment
Routine, is called by SGR and CEAR. It computes the received signal and
EMI margins between an emitter-receptor port pair at all frequencies commnon
to the two ports. The routine also performs the emitter spectrum adjust-
ment for SGR. See the detailed flowcharts for further details of routine
operation.

DATA REQUIREMENTS

ARGUMENTS:

IADJ - adjustment index

I compute EMI margins and adjust emitter spectra

= 2 compute margins only

COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, ERR, PRTWRK, ISFE, ISFR, CEARV, ISF, XYZ, EMCASC

TABLE 94

EMCASA VARIABLES

PROGRAM NAME SYMBOL DEFINITION

. ADJ ADJUSTMENT AMOUNT (dB)

ADJB A ADJUSTMENT AMOUNT - BROAD BAND (BB)
B

ADJN AN ADJUSTMENT AMOUNT - NARROW BAND (NB)

BWFBS B(frB) BANDWIDTH FACTOR AT f (dB)

BWFS B(fe) BANDWIDTH FACTOR AT fe (dB)ees

DBS TEMPORARY HOLDING VARIABLE

DPB TEMPORARY HOLDING VARIABLE

EMB M EMI MARGIN - BB
SB

MF!•MSN .I41 MARGIN - NB

FQEP f PREVIOUS EMTR SEARCH FREQ
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TABLE 94 (Cor intied)

PROGRAM NAME SIMBOL DEFINITION

FQEPDB fep IN dB

FQEPL LOWER INTERVAL BOUNDARY FREQ OF fep

FQEPU UPPER INTERVAL BOUNDARY FREQ OF f
.4, fep

FQES f EMTR SEARCH FREQ

FQESDB fes IN dB

FQESL LOWER INTERVAL BOUNDARY FREQ OF f

"FQESU UPPER INTERVAL BOUNDARY FREQ OF fes

FQRBL LOWER INTERVAL BOUNDARY FREQ OF i

EJ FQRBS frB RCPT BACK-SEARCH FREQ

FQRBSD frB IN dB

FQRBU UPPER INTERVAL BOUNDARY FREQ OF frB

FQRP frp PREVIOUS RCPT SEARCH FREQ

FQRPDB frp IN dB

FQRS frs RCPT SEARCH FREQ

FQRSD3 frs IN dB

FQRTRM HIGHEST COMMON RCPT TAFLE FREQ

I GENERAL INDEX

IBND BAND INDEX: 1 = NB, 2 BB

IFQEP INDEX OF fep IN EMTR FREQ TABLE

JIFQES INDEX OF f

IFQRBS INDEX OF f rB IN RCPT FREQ TABLE

IFQRP INDEX OF f :p

IFQRS INDEX OF f i

LIADJ LOGICAL = TRUE IF EMIR SPECTRUM ADJUST
__iEQUIRED
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TABLE 94 (Continued)

PROGRAM NAME SYM:BOL DEFINITION

LRFRP LOGICAL TRUE IF f IN EMTR REQD FREQ
RANGE eLLRFRS LOGICAL TRUE IF f e cIN EMTR REQD FREQ
RANGEe.

RSENS SB RECEPTOR SENSITIVITY ATf

RSIGB RN RECEIVED SIGNAL -NB

RSIGN RB RECEIVED SIGNAL -BB

SPEBS pBEMTR SPECTRUM LEVEL AT fBUNDER ANALYSIS

SPEBSB pB ENTR SPECTRUM LEVEL AT f - BB

SPEBSN p BB EM4TR SPECTRUM LEVEL AT fB- NB

SPELP L EMTR SPECT ADJUST LIMIT AT fp UNDER

SPELPB ANALYTRSPETAJSILMTATSp-B

SPELPN LNp EMTR SPECT ADJUST LIMIT AT fep1 - NBB

SPELSN L pNEMTR SPECT ADJUST LIMIT AT fo U NDE

IsSPELSB L EMT'R SPECT ADJUST LIMIT AT f~ UNDER
sB

rSPELSN L N ENMTR SPECT ADJUST LIMIT AT fes NB

SPEP P pEMTR SPECT LEVEL AT fep UNDER ANALYSIS

SPEPB pP B EMTR SPECT LEVEL AT fep -BB

SPEPN P EM~TR SPECT LEVEL AT fep NBL p

SPEPT P. TEST VALUE OF P
p p

SPES P EI4TR SPECT LEVEL AT f UNDER ANALYSIS

SPESB sB EMTR SPECT LEVEL AT f - B

SPESN p NENTF. SPECT LEVEL AT fe - NH

SPEST P TýEST VALUE OF P
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TABLE 94 (Concluded)

PROGRAM NAMIE SY14B0L TETDEFINITION

SPETST PROAINTSLE L

SPRP S ~ RCPT SUSC LEVEL AT fr

SPRS, S RCPT SUSC LEVEL AT fr

TRFS T(f es) TRANSFER RATIO AT e
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5.3.7 Name: BWFCTR

DESCRIPTION

This subroutine computes the bandwidth factor in dB for broadband

"signals. This factor represents the maximum power of the signal entering

the receptor passband at the frequency of Interest. in the receptor

required frequency range, the channel bandwidth of the receptor is used.

Outside this range, a standard bandwidth representing the minimum test

instrument bandwidth is used.

DATA REQUIR NTS

ARGUMENTS: none

COMMON BLOCKS:

PRTWRK 
TABLE 95

BWFCTR VARIABLES

PROGRAM DEFINITION

LRFRE LOGICAL. = TRUE IF IN EMTR REQD FREQ RANGE

LRFRR LOGICAL = TRUE IF IN RCPT REQD FREQ RANGE

1.i -



5.3.8 Name: TOPS

DESCRIPTION

TORS computes the total received signal into the receptors from all
emitters, and it computes the integrated EMI margin. It is called by CEAR
and SGR after EMI margins have been computed for a port pair. A receptor
frequency table is selected, and its boundary interval frequencies are deter-
mined. The received signal acrays, computed in EMCASA, are scanned at each
emitter frequency within the interval including the received signal at the
selected receptor frequency. The maximum of these is determined, converted
to normalized power, and added to the total signal array. This process is
repeated for all receptor frequencies common to the emitter frequency range.

During this scanning, EMINTS is called to compute the integrated EMI
margin between the frequencies being scanned. The broadband and narrow-
baud components are added together and summed over the frequency range
common to the two ports.

DATA REQUIREMENTS

ARGUMENTS:

ICALL = I compuL-e LMI margins at rcpt freqs

- 2 use stored EMI margins at rcpt freqo

COMMON BLOCKS:

IOUNIT, PRTWRK, EMCASC, ISFE, ISFR

I.1

I-
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TABLE 96

,,I• TOR. VARIABLES

L __G~~ NM SIMBOL DEFINITION

BWFE 1 BANDWIDTH FACTOR OF EM'TR

BANDWIDTH FACTOR OF RCPT

EINTB INTEGRATBD MARGIN BROAD BAND COMPON
'RAT •:0)

E I NTN INTLGI(%TED MARGIN NARROW BANqD COMPONENT

SElilE BB EMI MARGIN AZ i es

EM\1BR BB EMI IARGIN AT f

, EMINPD .EI IN P IN dB

S. .; INE NB EMI MARGIN AT

EMNR NB EMI MARGIN AT f rs

"* FQEp PREVIOUc; ETfR SEA-kCH FREQ

FQEPDB f IN dBi, :" •'ep

1"E~ f es EMTR SEARCH FREQ

.FC:., , f IN dB

<I F(PI LuWE.: INTERVAL BOUNDA!, G' f VS

: I.QR f RCPT SREARCli FRI-Q
."FQI.-.*' ' HItG EST COMM ON '{U 'T F <EQ UPPER BOUNDidRY FRE'Q

i 77
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TABLE 96 (Concluded)

PROGRAM NAME SYMBOL DEFINITION

FQRU UPPER INTERVAL BOUNDARY OF f

FQTRMC HIGHEST COMMON RCPT FREQ FROM TABLE

Fl LOWER INTEGRATING FREQ. USED TO INITIALIZE

INTEGRAL

IFQES INDEX OF f.• es

I' FQRS INDEX OF f rs

IGT CONTROL INDEX [
LCALL LOGICAL - TRUE IF ICALL = 2

NSP LOGICAL = TRUE FOR PRINTOUT OF SUMMATION

RSG SUM OF BROADBAND AND NARROWBAND SIGNALS
(NORMALIZED POWER)

RSGBMX MAXIMUM VALUE BB RCVD SIG IN FREQ INTERVAL

RSGDB RSG IN dB

RSGNMX MAXIMUM VALUE NB RCVD SIG IN FREQ INIEQVAL

RSGSB BB RECEIVED SIGNAL AT frs

RSGSN NB RECEIVED SIGNAL AT f rs

IRS{GB BB RL, 'ED SIGNAL AT fes

RS1GM MAX RECEIVED SIGNAL IN INTERVAL (ARRAY)

RSIGN NB RECEIVED SIGNAL AT fe8

SPEB BB EMTR SPECTRUM LEVEL

SPEN NB EMTR SPECTRUM LEVELr

SPFPB BB FMTR SPECTRUM J.,EVEL AT fep

SPEPN NB EMTR SPECTRUM LEVEL AT fep

SPESB BB EM4TR SPECTRUM LEVEL AT fes

SPESN MB ENTR SPECTRUM LEVEL AT f
es
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S .5.3.9 Namer EMINTS

DESCRIPTION

EMINTS computes the broadband and narrowband components of the 4
integrated EMI margin between two scan frequencies supplied by TORS, the
calling routine. For the initial pass through EMINTS, the parameters at
the scan frequency are converted from dB to numeric ratios and stored.
During subsequent passes, the broadband integral and the narrowband

w. Bsummation are computed, in numeric ratio form, and the routine returns to
i, ''.- •,TORS.

44• The broadband component is computed assuming a log-linear curve
between points. The integral expression of this curve is evaluated.
Whore the slope is too steep (exponent greater than + 25),
a straight-line integration (trapezoidal rule) is used.

The narrowband signal is assumed to consist of delta-functions spaced
on( per bandwidth between the two scan frequencies. Their amplitudes are
as-;:,aed to vary linearly over this range. The integral is therefore a

summation which is evaluated by EMINTS.

DATA REQUIPI EýNTS

ARGUMENTS :S£EMN2 :narrownd MI margin at F2

.MB2 broadband lVI margin at F2

Fl - lower integrating freq limit

"F2 - upper integrating freq limit

F2DB - F2 in dB

BWF2 - bandwidth factor at F2 in dB/Mqz

"G12N - narrowband integrated EM component returned

GI2B - broadband integrated EM component returned

. COMMON BLOCKS: ncne $

-. -~ p
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'j, TABLE 97

EMINTS VARIABLES

PROGRAM NAME DEFINITION

, A EXPONENT OF LOG-LINK&R CURVE

AM RATIO OF BANDWIDTH-TO-INTERVAL

I API A PLUS 1

SBWFHZ2 BANDWIDTH FACTOR IN dB/Hz AT F2

BWYN BWFHZ2 IN HERTZ

EMBI BB FAMI MARGIN AT Fl IN dB

EMBIN EMBI AS RATIO (NUMERIC)

UiB2N EMB2 AS RATIO

EMI NB EMI MARGIN AT Fl IN dBl

SEMN EIHN AS RATIO

EMN2N EMN2 AS RATIO

FIDB Fl IN dB

LSEMIb LOGICAL = TRUE IF EMB]. GREATER THAN -90U dB

LShM42B LOGICAL = TRUE IF FIB2 GREATER THAN -900 d.B
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5.3.10 Name: PEMPNT

k! -DESCRIPTION

"- •This subroutine prints all EMI margin outputs for emitter/receptor pairs

for CEAR and SGR. Margins at both emitter and receptor table frequencies are
printed in a single table, sorted by ascending frequency. To identify the
table from which a given frequency was take t, "EXTR" or "RCPT" is printed next
to the frequency. Also, the routine suppresses broadband and narrowband out-

puts at a given frequency whece the EMI m4,rgin is below -900 dB. (This is not
to be confused with the user-su-pplied printout limit !flPL.) For the SGR
emitter adjustment output, the routine computes and prints ENI margins to the
adjusted emitter spectrum.

DATA EIREMENTS

ARGUMEJNTS:

IPRNT 1 CLA baseline system

• Z:" 2 CEAR - added port(s)

4, ,,. 3 CFAR -- no path in base.inte system

4 CEAR - comparatitre E617 summary

5 CEAR R- ",,ath in modification system

6 2CR - uuresolved interfe'enc" K 1

7 ,-R) - adjusitod emitter spec.tra

~?
~ C~OMM4ON BLOCKS:

IO.,NIT, ,RTWRK, CEARV, 'IqGA SC, EfrBSLN

J-,!

I',.

11i
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TABLE 98

PEWNT VARIABLES

PROGRAM NPIE SYMBOL DEFINITION

AEPNT LOGICAL = TRUE IF .I1RN'I'UI

BLANK ALPHA - ALL BLANKS

CMPI.T LOGICAL - TRUE IF IPNT-4

DIFF CHANGE IN INTEGRATED EMI M'ARGI'N

,1MB B.B EMI MARGIN

AMD DIFFERENCE BETWEEN MODIFIED AND BASELINE
, I MARGINS

EMN NB EMI MARGIN

, EMTR ALPUA "EM'R"

f ellQEI PR~i'VIQUS EMTR SEARCH FREQ

FQEPDB f IN DB

,',,QEPL 1LOWER FREQ INTERVAL BOUNDARY FOR f

2FQP111 UPPER FREQ INTERVAL BOUNDARY FOR f
ep

"(FQES EMTR T. EARCH FREQ

FQESDE f IN DB

""FQRL LOWER FREQ INTERVAL BOUND)ARY FOR f

FQRS f '," S EARCH 17FR

FQR8'A)B f IN P B

.I}, FQI'RI I{;(GI'ST %']'OMMON FRE-.Q IN WC(P'[" TABLE ..

"]2 FQRI! UPPER FREQ INTERVAL BO0UNDARY FOR f -

"IGT FLOW CONTROL VARIABLIE

GENERAL 1:DEX

ICTD CONTINUA',ION CODE ('-1 FIRST PACE; -2
CONTINUED PAGE)

Izz.V almU"X of" 1:

;~1.82



TABLE 98 (Concluded)

ij PROGRAM NAME SYMBOL DEFINITION

IFQES INDEX OF f
es

IFQRS INDEX OF f rs

INT ALPHA I"

INTR ALPHA = "I" OR BLANK

LINE LINE COUNTER

LP MAX LINES PER PAGE

,, NALPNT LOGICAL = TRUE IF IPRNT I 7

RCPT ALPHA = "RCPT"

RFRE ALPHA "REQD" IF IN lL2TR REQD FREQ RANGE,
"K RFR'ELSE BLANK

RFRR ALPHA "REQD" IF IN RCPT REQD FREQ RANGE,
ELSE = BLANK

RQ ALPHA "REQD"

RSIGB BB RECEIVED SIGNAL

RSIGN NB RECEIVED SIGNAL

SGBB LOGICAL TRUE IF BB EMI MARGIN EXCKLL)S W. 1)) DB

SCNB LOGICAL TRUE IF NB EMI MARGIN EM,~~ .1

SLIM RATIO OF EMfR SPECTRUM TO ADJUST LIMIT (, .]

"SLIMR '2ATIO OF RCPT SPECTRUM TO ADJUST LIMIT (DB)

S PE]HB MNT.IOLATED EMITTER BB SPECTR LEVl, ,LVLAT

if:' ~SPEN lNTf',ljIO1AT~i'j) 1'HITTER NB SIPEC'I.'tUM LEVE'I, A'j if

SPEPB EMTR BB SPECTRIJM LEVEL AT f
ep

SSPEPN UlT•i'R NB SP!CRj. ];VEL AT fe

:SPESB EMTR BB SPECTJRUM LEVEL AT f

SPESN EMTV. NB SPECTRUM LI.F.Vl AT f-

},,,i UI 'J• IA)(;ICAI ,. 'lJ1Iikl I,' IIIs'I- •

i~li

U11UNT*- 1, ; C 1

.. .. ..
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5.3. 11 Name: TEMPNT

DESCRIPTION

This subroutine prints F~MI margins from the total received signal to a I
receptor port for GEAR and SGR.

DATA REQUIREMENTS

ARGUMENT S:

iPRNT 1 baseline system

2added port(s)

3 no pall in baseline sys temn

4 comparativc FNI smmary

COMMON BLOCKS:

IOUNIT, EMBSLN, EMCASAC, PRTVRK

TABLE 99

Tr•MPNT• VARIABLES

PROGRhAM NAMIE SYMB(1JL D.EF I N -L'Zu. 6

BLANK ALPL- ALL BLANKS

i.'1 ' HaOiD JJf.i•I'ERENCIEN MODFlED ANI) BASELINE EMI MARGINS

F,, f. LOWER FRE() INTERVAL BOUNDARY IFOR F

::'. ]•2QRU U]VPT•:Jz FREQ ]iNTEIRVAL. BOUNDARY FOX1 F,j ,RQ f PQ, 0),' :N IREST.

I ("TD :)'I• •li f) (:O E (=]. 1]7RST PAGE, =2 {
[,,• •:(O)NTi;M P |AGE,;)

iLINE LINE 11'NIE'R

L1P MAX JINiS PRPACI!,

RY.R Ar'PlTA ':R ' I,' W f .N REi) 'R Q IRANGE

E 1,-'

K A -4



5.3.12 Name: HEADER

-~i ~&)DESCRIPTION

Prints page header for SGR and CEAR outputs.

ARGUMENTS:

IPRNT -print codc. (SOO' '). 3.10)

ICTD -continuation codeA ICALL -calling subroutiile code

COMMON BLOCKS:

TOUNIT, PRTWRK

TABLE, 100

HEADER VARiABLES

PROGRAI'i NAME DEFINITION

CEG "CHIANGED" TABLE ARRAY

CTD "CONTO" LABEL ARRAY

EMTR CHARACTERS: 'VNTR"

HUG iHEADING: "BASELINE" OR "MODvFlED"

I INDEX

IHDG, HDG INDEX

PTHCDi PATH R ODE LABEL ARRAY

PTHCD2 PATH COD)E L.ABEL i<RAY

RGPT HA1WTE'R: ".(,PI

W '
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5.3.13 Name: WASSR

DESCRIPTION

The Waiver Analysis Spectrum Shift Routine shifts emitter or receptor
spectrum levels for waiver analysis. It also prints a summary of the shifts
for each spectrum.

DATA REQUIREMENTS

ARGUMENTS:

IEMRC - emtr/rcpt spectrum code

ICHNG - Changed/unchanged code

INP - new Pige code

COMMON BLOCKS:

IOUNIT, PXTWRK, CEARV

fABLE 101

WASSR VARIABLES

PROGRAM NAME DEFINITION

D ILISPLACEMENTo".

hMTR CA-L&RACTERS: "EFMTR"

FRIQ FREQUENCY 'I

F1 LOWER SHIFT FREQ LIMIT

F2. UPPER SHIFT FREQ LIMIT

I INDEX

TI)S DI) AF ^AY

IFRQ FREQ INDEX

IS LOOPING INDEX

ACPIt CHARACEIIRS: R .P

186



5.3.14 Name: SLINT

DESCRIPTION

Linear interp- lation routine

DATA REQUIREMENTS

ARGUMENTS:

Xl, Yl coordinates of lower known point

X2, Y2 - coordinates of upper known point

X - abscissa of desired ordinate

COMMON BLOCKS: None

LOCAL VARIABLES : None
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5.3.15 Name: FQTINT

DESCRIPTION

Determine interval boundary frequencies for given table frequency.

DATA REQUIREMENTS

ARGUMENTS :

FQT - frequency table

FQTC - center frequency of interval from table FQT

IFQ - index of FQTC in FQT

IFQMX - highest index in table

FQTL - lower interval boundary frequency (returned)

FQTU - upper interval boundary frequency (returned)
COMMON BLOCKS: None

LOCAL VARIABLES: None

]-• 88
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5.3.16 Name: PAREAD

W DESCRIPTION

Reads and decodes run parameters for TART. j
DATA P•QUIREMENTS

ARGUMENTS: None

COMMON BLOCKS:

IOUNIT, FLAG, ERR, XYZ i

" i18

, .

ti 
I

i!4

, k , _ , It'l .* a.s"-- a.. .. a-... ._



TABLE 192

PAREAD VARIABLES

PROGRAM NAMýE DEF'INITION

A CHARACTER "A"

Al ADDITIONAL INPUT TEST ARRAY

B C14ARACTER "B" .

BLANK BLANK CHARACTER

CARD ARRAY CONTAINING CARD INPUT, ONE CIlkRACTER/WORD

CI CHARACTER "I"

COMMA CHARACTER ","

D CHARACTER "D"

EQUALS CHARACTER

I INDEX

ICIIR CHAPACTER INDEX

ICOD START COLUMN\ 01- TASK CODE .J ;

IPRM PARAIýETER INDEX

IRUNA RUN CODE ON TART CARD

IRUNAi IRUNA+l

IRUNI IRUN+i

J INDEX

P CHIARACTER "P"

S CHIARACTER "S"

SP SUPPLEMENTAL PRINTOUTI Tl'ST AARA'.

ISKCD ARRAY OF ALL TASK CODES

TSKC{D TASK CODE SPIECIFIED ON TART CAIPD
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5.3.17 Name: SYSDR

DESCRIPTION

Reads system and run data from IDIPR-gcnerated new ISF and ARRAY files.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

IOUNIT, T.OUWK, IOUSCF, PRTWRK, ISFE, ISFR, ATAWRK, TITLE, ERR, FLAG, SYS2,

XYZ, ISF, CEARV, RCDI, INDX

TABLE 103

SYSDR VARIABLES

PROGR•M NAME DEFINITION

I INDEX

IE EQUIPMENT INPUT INDEX

IF FILER INPUT INDEX

IR NO. OF CHARACTERS IN REMARK

IT NO. OF CHARACTERS IN TITLE

ITXX INDEX OF ARRAY FILE

1W WAIVER INPUT INDEX

J INDEX

NP NO, O-F PORTS

OUTPT = TRUE IF OUTPUT DESIRiED OF DATA AS
READ- IN

191

"-~ 4 .. j. . , i



5.3.18 Name: COUPLE

DESCRIPTION J

Subroutine COUPLE tests for and evaluates the electromagnetic coupling
between a given emitter port and receptor port. The four coupling paths
permitted are antenna-to-antenna, antenna-to-wire, wire-to-wire, and equipment
case-to-equipment case. If a path exists, the coupling transfer functions
are evaluated over the frequencies common to both emitter and receptor.

Antenna-tc-antenna aad antenna-to-wire coupling are evaluated by the
subroutine ACTFER, wire-to-wire coupling is evaluated by the subroutine
WTWTFR, and case-to-case coupling is evaluated by CTCTFR. The wire map file
is used in the evaluation of antenna-to-wire or wire-to-wire coupling.

The contributions of any filters connected to emitter and receptor
terminals are included in the total transfer functions. COUPLE also calls
ENVIRN to calculate coupling between an environmental electromagnetic field
and receptor ports.

DATA REQUIREMIENTS

ARGUMENTS:

None

COMMON BLOCKS:

IOUNIT, IOUSCF, PRTWRK, ISFE, ISFR, ATAWRK, ERR, SYS2, XYZ, ISF, RCDI, TTLE,

FLAG, CEARV, WIRE, FILTER
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TABLE 104

COUPLE VARIABLES

PROGRAM NAME DEFINITION

D MEASURE OF ANTENNA SEPARATION

Fl TEMPORARY FREQUENCY

FIE LOWEST EMITTfER FREQUENCY

FIR LOWEST RECEPTOR FREQUENCY

F2 TEMPORARY FREQUENCY

F2E HIGHEST EMITTER FREQUENCY

F2R HIGHEST RECEPTOR FREQUENCY

I COUNTING INDEX

"IB BAND INDEX

IBNDLE BUNDLE INDEX "

IDBN BUNDLE ID OF LAST BUNDLE PROCESSED

IDEC DECODED ID

IDECW DECODED WIFE ID

h IFTR FILTER INDEX

II COUNTING INDEX

ILOC LOCATION INDEX (FOR FILTER MESSAGE)

IPORT PORT INDEX OF LAST WIRE PORT PROCE,"SSED

ISiDR TABLE OF SIDE CODE VS RECEPTOR WIRE SIEGMENTS

ISIDS SIDE CODE OF AN EMITTER WIRE SEGMENT

ISSIDE SIDE CODE OF A Ci]CELPTOR WIRE SEGMENT

IWE EMITTER WIRE INDEX

J GENERAL INDEX

JW COMPLEX ANGULAR FREQUENCY (jw)
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TABLE 104 (Concluded)

"PROGRAM NAME DEFINITION

KBUN 1;UNDLE INDEX

NCPSEG NUMLBER OF COUPLED SEG•PENTS

TE TABLE OF VOLTAGE TRANSFER FUNCTION OVER
EMITTER FREQUENCIES

TR TABLE OF VOLTAGE TRANSFER FUNCTION OVER
F RECEPTOR FREQUENCIES

TWOPIJ CONSTANT EQUAL TO 2-j

YE TABLE OF TOTAL AJMITTANCE SEEN BY EMITTER WIRE

YR TABLE OF TOTAL ADMITTAh"i- SEEN BY RECEPTOR WIRE
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5.3.19 Name: ACTYER

DESCRIPTION

This subroutine is the principal driver for antenna-coupled transfer
functions: antenna--to-antenna and antenna-to-wire coupling. It sets up the
appropriate cata parameters, calls the appropriate model subroutines, and
computes the transfer ration at all emitter (transmitter) and receptor common.
frequencies.

For antenna-to-antenna coupling, ACTFER identifies the anter,.s used by
both emitter and receptor ports and places the appropriate parameters in
working common blocks. It then calls the appropriate propagation rnodel
(aircraft, spacecraft, ground) to obtain the path loss at a normalized fro-
quency of 1 GIz. (If wing shading is present between antennas this is com-
puted for both forward and aft edge.) Antenna look-angles are then computed,
and the antenna model routine is called for the gains. The transfer models
are then evaluated at all emitter and receptor frequencies.

For antenna-to-wire, the subroutine sets up thc p. irameters for the emitter
antenna. It then cycles through each wire bundle segment of the receptor wire,

and when a segment is encountered which is exposed by a dielectric aperture,
:he appropriate parameters for the aperture are set up for the model routines.
ACTFER next cycles through each aperture, first using the antenna and propa-
gation models to compute the transfer from the emitter antenna to the electro-
magnetic field at the aperture. Then the field-to-wire subroutine FTW coin-
putes the transfer from the aperture to the exposed wire segment at ali
frequencies. The normalized power coupled to the poýct load from each exposing
aperture is suLmned during this cycling. Finally the transfer arrays are cc,,-
verted to dB.

DATA REQUIREMENTS

ARGUMFNTS:

None

CONNON BLOCKS:

IOUNIT, ERR, PRTWRK, ISFE, ISFR, ATAWRK, SYS2, XYZ, ISF, RCDI, WIRE, CYARV

;: j
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TABLE 105

ACTFELE VARIABLES

PROGRAM NAME SYMBOL DEFINITION

APL APERTURE LENGTH

APW APERTURE WIDTH

ASIZR MLX£MUM DIMENSION OF RCPT ANTENNA OR
APERTURE

LASIZX MAHXI?{UM DIMQ-\NSION OF EMITTER ANTENNA

ASZD MAX OF ASZRD AND .. XD

ASZRD 20 LOG 1 0 (ASIZR)

ASZXD 20 LOG 10 (ASIZX)

AWRTO APERTURE E-FIELD TO WIRE LOAD TRANSFER RATIO

CEMTR CAPACITANCE OF EMITTER PORT LOAD

CITM CONVERSION FACTOR FROM INCHES TO METERS

CRCPT CAPACITANCE OF RCP'f PORT LOAD

DC111 HOLDING VARIABLE FOR DCI

DC2H HOLDING VARIABLE FOR DC2

DDB 20 LOG 10 (DMIN)

DDBH HOLDING VARIABLE FOR DDB

DECRAD CONVERSION FACTOR FROM DEGRSEs ',U HAD .tS

DMINH HOLDING VARIABLE FOR DMIN

EFLD EMTR ANT TO APxiU_'LRI E-FLE'LA COLtLING AT
NORMALIZED FREQ

EFLDH HOLDING VARIABLE FOR EFLD

EXPLTH LENGTH OF WIRE .XIPOSb, TO E-.FIELD

FQRDB 10 LOG0 (FREQ)
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TABLE 105 (Continued)

PROGRAM NAME SYMBOL DEFINITION

FRIDB2 20 LOG10 (FREQ)

G SUM OF GX+GR IN DB

GH HOLDING VARIABLE FOR G

GR RCPT ANTENNA GAIN

GFII HOLDING VARIABLE FOR GR

GX EMTR (XETR) ANTENNA GAIN

HOLDING VARIABLE FOR GX

I GENERAL INDEX

IALPH GENERAL UNPACKED ALPHA CODE ARRAY FOR ERROR
MESSAGE

IANTX EMTR ANTENNA INDEX

IAP APERTURE INDEX

IDANT ARRAY OF ANT iD'S (PACKED)

IDANTR RCPT ANT ID (PACKED)

LDANTX EMTR ANT ID (PACKE )

l APRi RCPT APERTURE ID (PACKED)

IFCI START Fr-EQ INDEX

IFC2 STOP FREQ INDEX

IFQ FREQ INDEX

IROH HOLDING VARIADjLE TO IRO (SEE COMMhION ATAWRK)

IROXH HOLDING VA1"IABLE FOR IROX (SIE' ATAWRK)

ISEG WIRE SEGMENT INDEX

ISHH HOLDING VARIABILE FOR ISH (SEE AT\WRK)

ISHLD SHIELD CODE
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TABLE 105 (Continued)

PROGRAM NANE SYMBOL DEFINITION

ISHWH HOLDING VARIABLE FOX ISuW (SE' ATAWBK)

IISI DR VALUE OF IRSIDE FOR GIVEN WIRE SEGMENT

IWCT WIRiE CHARACTERISTICS TABLE INDEX

IWTID WIRE CHARACTi'IISTICS TABLE il (PACKED)

LATA LOGJCAL = TRUE if ANTENNA-TO-ANTENNA

LATW LOGICAL = Tk'.iE IF ANTENNA-TO-WIRE

LEMTR INDUCTANCE OF RCv&ý .)ORT LOAD

I LRCPT INDUCTANCE OF EMTR PORT WUAD

M LOGIC FLOW CONTROL IN ANT GAIN CALCULATION

IUSH WING EDGE CODE (1 = FWD, 2 = AFT EDC')

NCPSEG NO. OF COUPLED WIRE SEGMENTS

NRPM NO. OF PARAMETERS

PH AZIMUTHAL ANTEN•A: -6WuA-ANGLE

PHR PR FOR RC"T ,A'I

PHX X FOR EMTR ANT

PHOR 9 0R P ANGLE OF BEAM PELA OF 12CPT ANT

PHOX OX ANGLE OF BEAN4 PEAK OF EMTR ANT

Pi 3.14159265

P12 U.28319

PRP PROPAGATION FACTR P

PRPA PROPAGATION FACTOix .. AOUND Air END OF WING

PRPF PROPAGATION FACTOR AROUND FWD END OF WING

PRPH1 HOLDING VARIABLE FOIE I2iP
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TLBLE 105 (Continued)

PROGRAM NAME SYMBOL DEFINITION

REMTR RESISTANCE OF EMTR PORT LOAD

R•01 p1  CYLINDRICAL COORDINATE OF ANTENNA LOCATION
FOR LOOK-ANGLE COMPUTATION

RH02 p2  CYLINDRICAL COORDINATE OF REMOTE POINT
LOCATION FOR LOOK-ANGLE COMPUTATION

RRCPT RESISTANCE OF RCPT PORT LOAD

SFCH HOLDING VARIABLE FOR SFC (SEE ATAWRK)

SFWH HOLDING VARIABLE FOR SFW (SEE ATAWRK)

S F4P UNNORMALIZED WING SHADING FACTOR

SFWPH HOLDING VARIABLE FOR SFWP

TFS FREE SPACE TRANSMISSION FACTOR AT NORIALiZELY
FREQ

TFSH HOLDING VARIABLE FOR TFS

TFSP UNNORMALIZED TFS

TFSPH HOLDING VARIABLE FOR TFSP

TH ELEVATION LOOK-ANGLE

THR 6R 0 FOR RCPT ANT

THX 0 0 FOR EMTR ANT
x

THOR a BEAM PEAK 0 ANGLE FOR RCPT ANT
OR

THOX O BEAM PEAK 0 ANGLE FOR EMTR ANT

TS2l 6S HOLDING VARIABLE FOR TS2 (SEE ATAWRK)

Sii
T52H 6HOLDING VARIABLE FOR TS2 (SEE ATAWRK)

S2

Ti6 0 CYLINDRICAL COORDINATE OF ANT LOCATION

T2 02 e CYLINDRICAL COORDINATE OF REMOTE LOCATION
POINT •-
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TABLE 105 (Concluded) ,

PROGRAM NAME SYMBOL DEFINITION

S.W w 2Trf

WRAD WIRE RADIUS

WSEP WIRE SEPARATION

X X-COORDINATE OF APERTURE

X1 X-COORDINATE OF ANT LOCATION

X2 X-COORDINATE OF REMOTE POINT

SY Y-COORDINATE OF APERTURE

YE ADMITTANCE OF EMTR LOAD

YFAR ADMITTANCE OF FAR END LOAD OF WIRE SEGMENTL YNEAR ADMITTANCE OF NEAR END LOAD OF WIRE SEGMENT

YRCPT ADMITTANCE OF RCPT LOAD

"Yl Y-COORDINATE OF ANT LOCATION

I Y2 Y-COORDINATE OF REMOTE POINT

z Z-COORDINATE OF APERTURE

ZL LOAD IMPEDANCE (LOAD END)

ZO LOAD IMPEDANCE (GENERATOR END)

Zi Z-COORDINATE OF ANT LOCATION

Z2 Z-COORDINATE OF REMOTE POINT
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5.3.20 Name: AIRCFT

0 _DESCRIPTION

AIRCFT, called by ACTFER, is the control subroutine for electromagnetic
propagation model from an antenna on a winged vehicle to another antenna or
an aperture. The routine checks the locations of the emitter antenna and
receptor antenna or aperture (point) relative to the wings and fuselage and
determines if wing shading is possible. If it is, the WINGSH subroutine is
called for further testing and path length and wing shading calculation. If
the wings are not in the propagation path, CYLMDL is called directly to compute
the path length and fuselage shading, if present.

AIRCFT first tests whether both antennas (or antenna and aperture) are
forward or both are aft of the wings. If this is the case, there is no wing
shading, and CYLNDL is called. If this test fails, a test is made of the
antenna locations around the fuselage (as viewed from the nose) to determine
their relative locations to the wings. If a wing is in the sc•r~test path,
WINGSH is called; and if not, CYLIMDL is called.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

XYZ, ISF, ATAWRK
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TABLE 106

AIRCFT VARIABLES

PROGRAM NAME SYMBOL DEFINITION
IREG REGION CODE AROUND FUSELAGE OF XMTR ANT

IREGR REGION CODE AROUND FUSELAGE OF RCPT ANT OR
APERTURE

JPT CONTROL VARIABLE

JTABL TABLE OF PATH CODES FOR GIVEN IREG AND IREGR

LWA WING ANTENNA LOCATION CODE BEING CONSIDERED

NG LOOP CONTROL VARIABLE

P1 •3.14159265

PIOV2 7/2 1.5707963

P12 2T 6.2831853

P132 31T/2 4.71238890

TA 0 AVERAGE OF 0 COORDINATES BETWEEN ANTENNASA
TEMP TEMPORARY H1OLDING VANIABLL
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5.3.21 Name: WINGSH

DESCRIPTION

SWINGSH is called first by AIRCFT if a wing is possibly in the propagation
path. A more sophisticated test is then pErformed by WINGSH using either a
straight line o: a spiral around the fuselage betweer the antennaK (or antenna
and aperture). If the wing is not in the path, CYLMDL is called, and no wing
shading is ccmputed.

If the wing is ia the path, the path around the wing giving minimum path
loss ij determined. The point on the forward wing edge nearest the fuselage
is selected, and the path loss, including free space and wing and fuselage
t•hading, is computed. The parameters for this point are held, the test point
is moved 1/lOth of the distance to the wing tip, and the path loss is again
"computed. The newly calculnted path loss and previous loss ar,' compared.
If the loss decreases, the test point is moved again towards tile wing tip,
and the above repeated. If the path loss increases or the wing tip is reached,
the path parameters from the previous test point are selected as the minimum.
The routine then returns to ACTFER which adds the antenna gains, holds the net
path loss for the forward wing edge, and cells WINGSH again directly. WINGSH
then repeats the process for the aft wing edge and returns. ACTFER adds the
gains for the aft edge and selects the path with the minimum path loss at
each frequency.

DATA REQUIREMENTS

ARGUMENTS:

MODE = 1 INITIAL PASS (TEST AND FWD WING EDGE)

2 SECOND PASS (AFT WING EDGE ONLY)

S COMMON BLOCKS:

"PRTWRK, ATAWRK, SYS2, XYZ, ISF, CEARV, RCDT
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TABLE 107

WINGSH VARIABLES

PROGRAM NAME SYMBOL DEFINITION

ANG .CEMP PARAMETER

kRR INCIDENCE ANGLE FROM WING POINT TO RCPT

ANT

AX Y INCIDENCE ANGLE FROM FMTR ANT TO WING

POINT

BA PARAMETER USED WING PLANE EQUATION

COSAWX COSINE OF WING EDGE ROTATION ANGLE OF

X-AXIS

COSAWZ COSINL OF WING EDGE ROTATION ANGLE OF

Z-AXIS

CSC CSC 1/2 (ar + c)

r x

DAW TEMP VARIABLE FOR SINAWX AND COSAWX

COMPUTATION

DAWZ TEMP VARIABLE FOR SINAWZ AND CDSAWZ
COMPUTATTON

DCIH HOLDING VARIABLE FOR DCI

DC2H HOLDING VARIABLE FOR DC2

DEN DENOMINATOR OF SHADING EQUATION

DWX A X OF WING ROOT AND TIP POINTS

DWY A Y OF WING ROOT AND TIP POINTS

DWZ A Z OF WING ROOT AND TIP PO(NTS

DXA XXA - XRA

DXRW PARAMEfZR USED IN .AXIS ROTATION 'ro WiNG
EDGE

DXX XI - WRBL

.XY J PAI{AitUTER USED IN AXIS ROTATION TO WkING
E~DGE

DYRW PARAMETLR USED IN AXIS ROTATION TO WiNG

204

-



TABLE 107 (Continued)

PROGRAM NAME SYMBOL DEFINITION

DYXW ?ARAMTER USED IN AXIS ROTATION TO WING 11D3E

DZRW PARAMETER USED IN AXIS ROTATION TO WING EDGE

N DZXW PARAMETER USED IN AXIS ROTATION TO WING EDGE

IROH HOLDING VARIABLE FOR IRO

IROXH HOLDING VARIABLE FOR IROX

IROXW TRPNSMITTER-TO-WING PATH CODE

MA PARAMTER USED IN WING PLANE EQUATION

MW PARAMETER USED IN WING PLANE EQUATION

MWY SLOPE PARAMETER USED IN LINE EQUATION OF
WING EDGE

MWZ SLOPE PARAMETER USED IN LINE EQUATION OF
WING EDGE

PF PROPAGATION FACTOR

PFP PREVIOUSLY CALCbULA'CED PROPAGATION FACTOR

PI P1 3.14159265

P12 2ir 6.2831853

P05 .05

RCSC RECIPROCAL OF CSC

I:HOA p-COO.RDINATE OF POINT AT EN2a OF LINE SEG-
AMENT TO WING POINT

RHOAR HOLDING IARIABLE FOR P

RHORH HOLDING V.RiABLE FOR p

RHORW pRW p-COORDINATE OF POINT AT END OF LINE SE ,
LW FROM WING POINT TO RCPT ANT

RHOWH HOLDING VARIABLE FOR PW
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TABLE 107 (Continued)

PROGRAM NAME SYNI3OL DEFINITTON

RHOY1l, HOLDING VARIABLE FOR P

lC'XaJ pXW p-COORDINATE OF POINT AT END OF LINE SEG
FROM XMTR ANT TO WING POINT

&SEC RECIPROCAL OF SEC

SEC SEC 1/2 L-t

SFCHI H1OLDING VARIABLE FOR SFC1

SFCWR CYLINDRICAL SiADING FACTOR FROM WING TO
RCPT ANT

SFCX4 CYLINDRICAL SHADING FACT2OR FROM XHTR TO
WING

SFCi H•OLDING VARIABLE FOR SFC

SFWP.I HOLDIN•G VARIABLE FOR SYWI

SINAWX SINE OF WING EDGE ROTATION ANGLE OF XZ-.aS

SINAWZ SINE OF WING ADGE POTATION ANGLE OF Z-AXIS

TA oA -COORDINATE OF POINT AT !.Ný OF LINE ShEG
TO WING POINT

TAll HOLDING VARIABLE FOR G A

TFS FREE SPACE TRANSMISSION FACTOR
RA HOLDING VARIAI•BLE FOR 0It REFLECTED TO RIGHT

SIDE OF VEHICLE

TR i j H( TDr'G VARIABLE FOR R

fElli HOLDING VARIABLE FOR CR

TRW R{W 0-COC, RDINA''E OF l.,INT AT END OF LINE SEG-
MENT I1ROM WING POXNT TO RCPT ANT

TRi U PARflMTER ITS':,D IN SPIRAL INTECEI":" ]-QUATION
Rl.

TS li . HOLDING 1ARIBLi FOR ....



TABLE 107 (Continued)

PROGRAM NAME SrMBOL, DEFINITION

TS2H HOLDING VARIABLE FOR 0S2

;WC 0wc 8-COORDINArE OF WING ROOT

Li, ThH HOLDING VARIABLE FOR 0

HL)•LD.NG VARIABLE FOR 0 REFLECTED TO RIGHT
SIDE OF VEHICLE x

TXH HOLDING VARIABLE FOR 0
x

TXHl HOLDING VARIABLE FOR 6x

TXW 0XW 0-COORDINATE OF POINT AT -- D OF LINE SEG-
MENT FROM XMTR ANT TO WING

TX1 6 PARAMETER USED IN SPIRAL INTERCEPT
EQUATION

WLR WATER-LINE OF RCPT ANT

-WLX WATER-LINE OF EMTR ANT

WRBL1 HOLDING VARIABLE FOR WRBL (SEE ATAWRK)

XI X-COORDINATE OF WING PLANE INTERCEPT
POINT

XINCR WING POINT X-COORDINATE INCREMENT FOR
POINT MOVEMENT

, I.XRA HOLDING VARIABLE FOR XR REFLECTED TO -iGilf

XRJ.SIDE OF VEHICLE

,• .XRI HOLDING VARIABLE FOR XR
) CWH HOLDING VARIABLE FOR 'W

XW1 TEMP VARIABLE USED IN WING POINT Y~ ANDZ
w w

CALCULATION

XKA RHOLDING VARIABLE FOR X REFLECTDI) fO RIGHT
XX SIBE OF VEHICLE

XXI XXW IN ROlATED COORDiNATE SYSTEM (7O WING 4
- _____ EDGE)
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TABLE 107 (Continued)

I. PROGRAM NAME . SYMBOL DEFINITION

XX2 XWR iN ROTATED COORDINATE SYSTEM

YI Y-COOR.DINATE OF WING PLANE INTERCEPT
POINT

"YRA HOLDING VARIABLE FOR XR REFLECTED TC RIGHT
SIDE 0O7 VEHICLE

YR2 Y IN ROTATED COORrINATE SYSTI•
WR

YWF Y-COORDINATE OF WING ROOT

YWH HOLDING VARIABLE YO' Y1

YXA HOLDING VAR[ABLE FOR \X REFLECTED TO RL(IGT
SIDE OF VEHICLE

YX2 YXW IN ROTATED COORDINATE SYSTEM

YZ2 TEMP HOLDING VARIABLE

Z Z-COORDINATE SPIRAL INTERCEPT POINT

"ZA z Z-CCORP!INATE OF POINT AT END OF LINE SEG-
aENT TO WING POINT

ZAIi HOLDING VARIABLE FOR ZA

ZI Z-COORDINATE OF WING PLANE INTERCEPT
POINT

ZIA Z-COORDINATE OF INTERSECTION OF LINE
PARALLEL TO Z-AXIS THROUGH WING INTERCEPT
POINT ANT AFT WING EDGE

ZIF Z-COORDINATE OF INTERSECTION OF LiNE

PARALLEL TO Z- AXIS T'"1OU-1' WING INTERCEPT
POINT AND FWD WING EDGE

ZRA HOLDING VARIABLE .OR Z R

ZRHI HOLDING VARIABLE FOR ZR

ZRW Z-COORt)INATE OF POINT AT END OF LINE SEG-
MENT FROM WING TO RCPT ANT
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IABLE 107 (Concluded)

rROGRAM NAME SYMBOL DEFINITION

ZR2 Z IN ROTATED COORDINATE SYSTEM

ZWF Z-COORDINATE OF WING ROOT POINT

ZWH HOLDING VARIABLE FOR Z

ZWT Z-COORDINATE OF WING TIP POINT

ZXA HOLDING VARIABLE FOR Z

ZXH HOLDING VARIABLE FOR Z

ZXW Z-COORDINATE OF POINT AT END OF LINE SEG-
MENT FROM XMTR ANT TO WING

"ZX2 ZWR 1N ROTATED COORDINATE SYSTEM

K
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5.3.22 Name: CYLMDL

DESGRIPTION

This subroutine computes path length and shading factors between two
points on or near a cylindrical body with a conical uosc, representing an air-
craft fuiselage or spacecraft. The body has no wings, and at the user'? option,
it may have a round or flat bottom. CYLMDL is called by ACTFER for a space-
:raft and by AIRCFT and WINGSH for aircraft where a wing is not in tLe path
between antennas. WINGSH also uses CYLM1DL for transmitter antenna-to-wing

and wing-point-to-receptor-antenna (or aperture) path length and cylindrical
shading compuLation. There are three curves used in CYLMDI in various corn-
binitions to determine the path over the body with minimumu length; straight.
line, cylindrical spiral, and conical spiral. First, the roucine tests t,
see if a straight line only can be used for the path. If not, it tests r:he
relation of each path termination point to che body.

When both point- are on the body, the points P.rc tested in relazion to
the conical nose base z-coordinate (FSN).. If both points are forward of FSN,
a conical spiral is fitted between them, and the curve length is computed.
If one or both points are aft of FSN the cylindrical spiral is used.

When one point is on the body and the other is off, a combination straight
line and cylindrical spiral is used for the path. The tangent point on the
body joining the two path segments producing the minLmum total length is comr-
puted. With both points off o- the body, a test is made to see if a straight
line between the points intersects the body. If it does not, the straight
line is used. If it does intersect, a three segment path consisting of two
straight line segments and a cylindrical spiral around the body is used. In
this case, two tangent points are computed.

DATA REQUIREMENTS

ARGLJNENTS:

None

CO•NON BLOCKS:

ATAWRK, XIVZ, PRTWRK, SYS2, XYZ, ISF, CEARV, RCDI
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TABLE 108

0 CYLMDL VARIABLES

PROGRAM N.V4h SYMBOL DEFINITION

A STRAIGHT LINE DIST FROM OFF BODY POINT TO
TANGENT POINT

ANGLE INTERMEDIATE ANGLE

ANGLR INTERMEDIATE ANGLE F2P. RCPT POINT

ANGLX INTERMEDIATE ANGLE FOR Xa.fR POINT 4
ARE STRAIGHT LINE DIST FROM RCPT fOINT OFF

BODY TO TANGENT POINT

KXu STRAIGHT LINE DIST FROM XMTR POINT OFF 1 *j
BO'DY TO TANGENT POINT

Al. TEST ANGLE USED TO DETERMINE Otx AND .t

A2 TEST ANGLE USED TO DETERMINE Otx AND etr

B INTEEIEDIATE PARAMETER

BAXX INTERMEDIATE PARTAMETER

D INTERMEDIATE PARAMETER

Dl TOTAL STRAIGHT LINE DIST BETWEEN TWO OFF-
BODY POINTS

E INTERMEDIATE PARA14TEPR

Pi Tr 3.1415926iii
11i2 211 6.283,1853

¢ RD INTERMED IATE PARAMETER

RPOA PA p-COORDINATE OF OFF-BODY POINT

RH6B pB p-COORDINATE OF ON-BODY POINT

RHOL pL LENGTH OF SHORTEST LINE BETWEEN Z-AXIS AND
LINE JOINIF1 TWO OFF-BODY i-OINTS

SAB INTERMEDIATE PARAMETER
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TABLE 108 (Concluded)

PROGRAM NAME SYMBOL DEFINITION

rA OA C-COORDINATE OF OFF-BODY POINT

TR OF 6-COORDINATE OF ON-BODY POINT

TTi1 Otri TEST ANGLE USED TO DETERMINE Otr

TTR2 Otr2 TEST ANGLE USED TO DETERMINE Otr

TTXi Otxl TEbT ANGLE USED TO DETEMINE Otx

TTý2 0tx2 TEST ANGLE USED TO DETERMINE Otx

Ii 0tl TEST AN•GLE USED TO DETERMINE ot

TT2 1)t2 TEST ANGLE USED TO DETEiMIINE 0t

ZA zH z-(OORDINATE OF OFF-BODY POINTP,•
ZD INTERMEDI ATE PARAMETLER

ZF zf z-COO1UINATE OF ON-BODY POINT
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5.3.23 Name: VEHSET

DESCRIPTION

This subroutine computes basic. parameters used in antenna-to-antenna and
antenna-to-wire transfer models for aircraft and spacecraft. These para-
meters include body (cylinder) -radius and core radius. For aircraft, thL.
routine also computes the cylindrical coordinate angles to the wing tips
and roots for use in the aircraft propagation model. It is called once at
the beginning of the run.

~ DATA REQUIREMENTS

ARGUIIENS:* None

COMMON BLOCKS:

ATAWR1C, SYS2, XYZ, ISF,. ERR

TABLE 109

VERSET VARIABLES

PROGRAM NAME DEFINITION

I]I GENERAL INDEX

ITWRL ANGLE TO LEFT WING ROOTý (CYL COORDINATES)

TWT ANGLE TO RIGHT WIN4G TIP

TWTL ANGLE TO LEFT WING TIP

WRWLl HOLDING VARIABLE FOR NRWL
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5.3.24 Name: GAIN

DESCRIPTION

Subroutine GAIN calculates antenna gains. For a dipole or monopole,
he antenna gain in an arbitrary direction is calculated. For medium to high

.•i" gain antennas, a three dimensional sector model is employed, the seottlr
dimensions and gains having been given by the user. The gain in a specified
direction is set equal to the appropriate sector gain.

'•(i DATA REQUIREMENTS

ARGUMENTS:

THO - vertical peak-of-beam angle (0-n)

PHO - horizontal peak-of-beam angle (O-2[)

,., & TH - vertical look angle (0-ir)

PH horizontal look aiugle (0-27r)

S(I) - equal to APRM2(IANT, 1) in !SF block

IS(I) - equal to IAPM2(IANT, 1) in ISF block

"i,• yA - error code

TABLE 110

GAIN VARIABLES

PROGRAM NAME SYMBOL DEFINITION

API AHORIZONTAL LGOK ANGLE IN COORDINATE SYSTEM OFAPLIA14TELNNA

ATHIETA VERTICAL LOOK ANGLE IN COORI)lNATE SYSTEM OF
Ap .ANTENNA

CP INTERMEDIATE VARIABLE
C .PO INTERMEDIATE VARIABLE
CT INTERMEDIATE VARIABLE
CTO INTERMEDIATE VARIABLE

DX INTERMEDIATE VARIABLE

DY INTERMEDIATE VARIABLE

PE INTERMEDIATE VARIABLE

EL ANTENNA LENGTH
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TABLE 110 (Concluded)

PROGRAM NAME SYMBOL DEFINITION

GAIN ANTENNA GAIN

GBL BACK LOBE GAIN

GMB MAIN BEAM GUN

GSL, SIDE LOBE GAIN

HBW HORIZONTAL HALF-BEAMWIDTH

IPOL POLARIZATION (1-HORIZONTAL, 2=VERTICAL)

NTYPE ANTENNA TYPE

PI CONSTANT EQUAL TO "v

PI02 7/2 CONSTANT EQUAL TO IT/2

P12 27 CONSTANT EQUAL TO 2"r

RADEG RADIANS TO DEGREES CONVERSION FACTOR

SLW SIDE LOBE HALF-WIDTH

SP INTERMEDIATE VPAIABLE
SPO INTERMEDIATE VARIABLE

ST INTERMEDIATE VARIABLE

STO INTERMEDIATE VARIABLES

VBW VERTICAL HALF- BEAMqIDTH

W WIDTH OF SLOT ANTENNA

x DIRECTION COSINE OF LOOK ANGLE IN X-DIRECTION
IN ANTENNA COORDINATE SYSTEM

Y DIRECTION COSINE OF LOOK ANGLE IN Y--DIRI'WCT ON

IN ANTENNA COORDINATE SYSTEIM

Z DIRECTION COSINE OF' LOOK AN(;l,. IN '--I.Lt,:'I'IUN
IN ANTENNA COORDq NATi,: SYST,'

D EL ANTENNA DIAMETER
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5.3.25 Name: GNDPRP

DESCRIPTION

Subroutine GNDPRP calculates the propagarion loss betwccn two antennas
over a smooth earth. At low frequencies the surface wave model predominates,

while a direct and reflected wave model predominates at the higher fruq-
encies. No ionospheric contribution is included. For co-sited antennas, a

near field model is used for the prcpagation loss.

DATA REQUIREMENTS

ARGUMENTS.

EL - propagation loss

DM - distance

HI - height of first antenna

H2 - height of second antenna

Dl - diameter of first antenna

D2 - diameter of second antenna

FRQ - frequency

SIGMA - local ground conductivity

ER- local ground relative permittivity

216

I° • I. . . i .. .. . .. . . ... .. . . i.. . . .F . . • • . . .. . . . "



"GNDPRP VARIABLES

PROGRAM NAME SYMBOL DEFINITION

D FIýM DISTANCE BEYOND W111CH THE FIELD MUST BE LESS
•" THAN IN FREE SPACE

S• DMcAX MAiXIMUIM AN•TENNA DIMENSION

DNF NEAR FIELD BREAK POINT

ELNF PROPAGATION LOSS AT NEAR FIELD BREAK POINT

F fFREQUENCY IN M}HZ

r, HO h MINIMUM EFFECTIVE ANTENNA HEIGHT
0

HIEFF h EFFECTIVE HEIGHT OF FIBST ANTENNA

H2EFF h EFFECTIVE HEIGHT OF SECOND ANTENNA
2'

PI IT 3.14159265

RAMDA x WAVELENGTH

X INTERMEDIATE VARIABLE
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5.3.26 Name: FTW

DESCRIPTION

Subroutine FTW calculates the voltage induced in a wire segment due to an
incident unit electric field. It is used by ACTFER in evaluating antenna-to-
wire coupling and by ENVIRN in evaluating enyl.unmental field-to-wire
coupling. Asymptotic approximations of the active transmission line solution
are used.

DATA REQUIREMENTS

ARGUMENTS:

F - frequency of interest

ZL - combined impedance at "receptor" side of wire segment

ZO - combined impedance at other side of wire -segment

B - separation between wire segment and its return or image

EL -wire segment length

"R - wire radius

ISHCD - shiold code (l=shieldod, 2=unshielded, 3=double shielded)

VOLT - voltage induced in wi-e segment

COMMON BLOCKS: "None
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TABLE )112

FTW VARIABLES I
PROGRAM NAME DEFINITION

AMDA WAVELENGTH

BOUND UPPER BOUND ON INDUCED CURRENT

CUR INDUCED CURRENT (NORMALIZED)

ISHLD SHIELD CODE (SHIELDED, UNSHIELDED, DOUBLE SHIELDED)

PI 3.141592653

SE SHIELDJING EFFECTIVENESS

I VOLT INDUCED VOLTAGE (NORMALIZED)

X NORMALIZED FREQUENCYI, XMFREQUENCY BREAK-POINT
Y TEMPORARY EXPRESSION

ZC CHARACTERISTIC IMPEDANCE OF TRANSMISSION LINE SEGMENZ2

2!
i[i
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5.3.27 Name: DCYL

DESCRIPTION

Cylindrical spiral length between two points given in cylindrical coord"
inates.
DATA REQ9IREMENTSt
ARGUMENTS:

R- radius of cylinder

Tl, ZI - rho and theta coordinates of first point

T2, Z2 - rho and theta coordinates of seccnd point

COMIMON BLOCKS: None

LOCAL VARIABLES: None
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5.3.28 Name: DSL

DESCRIPTION

Lr Straight line distance between two points given in cylindrical
coordinates.

DATA REQUIREMENTS

L: < ,: ARGUMENTS:

,. RI, Ti, Z1 .. oozdinates of first point

R2, T2, Z2 - coordinates of second point

L tI COMMON BLOCKS: None

• LOCAL VARIABLES: None

122
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5.3.29 Name.: CSH

DESCRIPTION

I ~ Cylindrical shading routine

DATA REQUIREMENTS

ARGUMENTS:

.- cylinder radius

T -anglc around cylindb'r

F- frequency

DC - distance around cylinder

COMMON B',OCKS: None

"TABLE 113

CSH VARIABLES

PROGRAM NAME DEYINITION

A INTERMEDIA1'E PARAMETER

SCON .53237585 x 1

222I
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I 5.3.30 Liame: WTWTFR

DESCRIPTION

This routine calculat(s the ratio of the voltage produced on a
receptor wire segment due to a voltage (and current) on an emitter wire
segment in close proximity. This calculation includes components for
capacitive coupling, inductive coupling, and common impedance coupling.
It also accounts for the effects of shielding, twisting, grounding,
balancing, pigtail loops, terminating impedances and wire branching. This
ra.Lio is calculated, and returned to the calling pr'gram, for each frequency
Sin the equipment frequency table which lies within a specified range.

DATA REQUIREMENTS

ARGUMENTS:

IB - segment index

I IWS - source wire index

IWi, - receptor wire index

ISIDS - source side of source wire

I. oISIDR - load side receptor wire

TE - array of transfer ratios at emitter freqUencies

I TR - array of transfer ratios at receptor frequencies

COMMON BLOCKS:

PRTWRK, WIRE, ISF, ICUNIT, RCDI, ERR
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TABLE 114 ,

• ,W••FR VARIABLES

.PROGRAM NAME DEFINITION

CcilI COUPLING CAPACITANCE - OPEN WIRE TO OPEN WIRE -

CC12 COUPLING CAPACITANCE - OPEN WIRE TO SHIELDED WIRE

CC21 COUPLING CAPACITANCE - SHIELDED WIRE TO OPEN WIRE

CC22 COUP-ING CAPACITANCE - SHIELDED WIRE TO SHIELDED WIRE

r•.. CESRES COMPLEX EMITTER SHIELD RESISTANCE (SINGLE SHIELDED WIRE)

CL OPEN WIRE EMITTER TO RECEPTOR COUPLING INDUCTANCE

CP1L SEGMENT LENGTH FOR CALCULATION OF PRIMARY COUPLING
INDUCTANCE

CP2L SEGMENT LENGTH FOR CALCULA. ION OF SECONDARY COUPLING
C.RSINDUCTANCE

-rCRSRES COMPLEX RECEPTOR SHIELD RESISTANCE (SINGLE SHIELDED
WIRE)

CRSRS1 COMPLEX RECF1TOR OUTER SHIELD RESISTANCE (DOUBLE
SHIELDED WIRE)

K. CRSRS2 -OKPLEX RECEPTOR INNER SHIELD RESISTANCE (DOUBLE

SHIELDED WIRE)

CSRES1 COMPLEX EMITTER INNER SHIELD RESISTANCE (DOUBLE
SHIELDED WIRE)

CSRES2 COMP•TX EMITTER OUTER SHIELD RESISTANCE (DOUBLE
SHIE ,DED WIRE)

DTIL SEGMENT LENGTH FOR CALCUTLATION OF SEGMENT SELF
INDUCTANCE

DUCT] SELF INDUCTANCE OF EMITTER WIRE ,EGMENT

DUCT2 SELF INDUCTANCE OF RECEPTOR WIRE SEGMENT

EECAP WIRE TO GROUND CAPACITANCE FOR EMITTER SEGMENT

EMINS MINIMUM SEPARATION OF TWISTED PAIR EMITTER WIRES
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TABLE 114 (Continued)

PROGRAM NAIM DEFINITION

EPCAP WIRE-TO-WIRIB CAPACITANCE FOR EMITTER TWISTED PAIR

EPSRE RELATIVE PERMITTIVITY OF EMITTER INSULATION

EPSRR RELATIVE PERMITTIVITY OF RECEPTOR INSULATION

ESFACI EMITTER SHIELD FACTOR FOR INNER SHIELD

ESFAC2 EMITTER SHIELD FkCTOR FOR OUTER SHIELD
ESHRES EMITTER SHIELD RESISTANCE (SINGLE SHIXLDFI WIRE)

ESRESI EMITTER INNER. SHIELD RESISTANCE (DOUBLE SHIELDED WIRE)

ESRES2 EMITTER OUTER SHIELD RESISTANCE (DOUBLE SHIELDED WIRE)

ESSCAP EMITTER SHIELD- TO- SHIELD CAPACITANCE

EWSCAP EMITTER ,IIREL- TO- SHIELD CAPACITANCE

F FREQUENCY

FACT INTERMEDIATE VARIABLE

H SEGMENT HEIGHT ABOVE GROUND PLANE

IBAL LOGIC FLOW VARIABLE FOP, BALANCED EMIXTIER

IBALE BALANCED/UNBALANCED CODE FOR EMITTER

IBALR BALANCED/UNBALANCED CODE FOR RECEPTOR

IBALTP LOGIC FLOW VARIABLE FOR BALANCED TWISTED RECEPTOk

ICEMiT CODE FOR TYPE OF CAPACITIVE TMITTER

ICOMZ CODE FOR COMMON IMPEDANCE

ICREP CODE FOR TYPE OF CAPACITIVE RECEPTOR

IEENDS NUMBFK OF TEO14FNATIONS ON EMICTER SEGMENT

IF FREQUENCY TABLE POINTER

IFREQ NUMBER OF FREQUENCIES FOR WHICH TRANSFER RATIO
CALCULATED
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TABLE 114 (Continued)
T"i

PROGRAM NA.IE. DEFINITION

IF1 I POINTER INDICATING LOWEST FREQUENCY TO BE USED

IF2 POINTER INDICATING HIGHEST FREQUENCY TO BE USED

ILEMIT CODE FOR TYPE OF INDUCTIVE EMITTER

ILRECP CODE FOR TYPE OF INDUCTIVE RECEPTOR

IMGMGE CODE FOR TYPE OF EMITTER SHIELD GROUNDINC

IMGMGR CODE FOR TYPE OF RECEPTOR SHIELD GROUNDING

IRENDS NUIMER OF TERMINATIONS ON RECEPTOR SEGMENT

ISCODE EMITTER SHIELD CODE

ISCODR RECEPTOR SHIELD CODE

ITUTE EMITTER TWISTED/UNTWISTED CODE

ITUTR RECEPTOR TWISTED/UNTWISTED CODE

IWIDE EMITTER WIRE ID

IWIrR RECEPTOR WIRE ID

SLOWER LIMIT FOR FREQUENCY POINTER

12 LOWER LIMIT FOR FREQUENCY POINTER

INDEX OF DO LOOP

JTE1 EMITTER JACKET THICKNESS

JTR1 RECEPTOR JACKET THICKNESS

1-1 INDEX OF DO LOOP

N INDEX OF DO LOOP

NTYPE TYPE OF EMITTER SEGMENT

NT). 'IR TYPE OF RECEPTOR SEGME•NT

2Z
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K4i
.I - TABLE 114 (Continued)

PROGRAM NAME DEFINITION

I RCI WIRE RADIUS FOR CALCULATION OF PRIMARY COUPLING

31 +CAPACITANCE

RC2 WLAE RDIUSFOR CALCULATION OF SECONDARY COUPLINGI CAPACITANCE

RE;CAP WIRE To GROUND CAPACITANC-E FOR RECEPTOR SEGMENT

[ REINS RECEPTOR WIRE INSULATION THICKNESS

RPCAP WIRE-TO--WILE CAPACITANCE FOR RECEPTOR TWISTED PAIR

RSDUCT RECEPTOk SHIELD SELF-INDUCTANCE

RSFAC1 RECEPTOR SHIELD FACTOR FOR INNER SHIELD

RSFAC2 RECEPTOR SHIELD FACTOR FOR OUTER SHIELD

IRSRES RECEPTOR SHIELD RESISTANCE (SINGLE SHIELDED WIRE)

2RSRES RECEPTOR INNER SHIELD RESISTANCE (DOUBLE SHIELDED WIRE)

RSRES2 RECEPTOR OUTER SHIELD RESISTANCF (DOUBLE SHIELDED WIRE)

R•SCAP RECEPTOR SHIELD TO SHIELD CAPACITANCE

RTE jRADIUS OF EMI1TTER WIRE INCLUDING INSULATION

RTPDCT SELF-INDUCTANCE OF RECEPTOR TWISTED PAIR

RTR RADIUS OF R-ECEPTOR WIRE INCLUDING INSULATION

RWSCAP RECEPTOR WIRE-TO.-SHIELD CAPACITANCE

RZRATC COMPLEX INPEDA4CE RATIO

:R RADIUS OF EMITTER WIRE
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Sg' TABLE 114 (Continued)

•,: iPROGRAM NAME DEFINITION

RIS RADIUS OF INSIDE SHIELD OF EMITTER WIRE

.RISS RADIUS OF OUTSIDE SHIELD OF EMITTER WIRE

R P2 RADIUS OF RECEPTOR WIRE

R2S RADIUS OF INSIDE SHIELD OF RECEPTOR WIRE

R2SS RADIUS OF OUTSIDE SHIELD OF RECEPTOR WIRE

S SEPARATION OF EMITTER WIRE AND RECEPTOR WIRE

" SLDUCT SELF INDUCI'ANCE OF SHIELD SEGMENT

SIGRE REIATIVE CONDUCTIVITY OF EMITTER b4iRE

SIGRR RELATIVE CONDUCTIVITY OF RECEPTOR WIRE

V; SL SEGMENT LFNGTH I
: TPRDUC SELF INDUCTANCE OF EMITTER TWISTED PAIR

KTi THICKNESS OF INSIDE EMITTER SHIELD

T•R THICKNESS OF INSIDE RECEPTOR SHIELD

T2 THICKNESS OF OUTSIDE EMITTER SHIELD

T2R THICKNESS OF OUTSIDE RECEPTOR SHIELD

WIRLE LENGTH OF EMITTER SEGMENT

WIRER LENGTH OF RECEPTOR SEGMENT

. x ABSOLUTE VALUE OF VOLTAGE TRANSFER RATIO

XFERI INDUCTIVE COMPONENT OF TRANSFER RATIO

.FERIC COMMON IMPEDANCE COMPONENT OF TRANSFER RATIO

XFERIl UNSHIELDED WIRE INDUCTIVE TRANSFER RATIO

" XFERV COMPONENT OF TRANSFER RATIO DUE TO CAPACITIVE

COUPLING

'"" XFERVF PRIMARY COMPONE14T OF CAPACITIVE TRANSFER RATIO

i 7/
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~A 0TABLE 114 (Cnldd

PROGRAM NAME DEFINITION

7" FERVS SECONDARY COMPONENT OF CAPACITIVE TRANSFER RATIO

XFERV1 EMITTER FACTOR FOR CAPACITIVE TRANSFER RATIO FOR

SHIELDED SEGMENT

XFERV2 EMITTER FACTOR FOR CAPACITIVE TRANSFER RATIO FOR

UNSHIELDED SEGMENT

XFRVl± SHXELDED WIRE TO SHIELDED WIRE COMPONENT OF CAPACITIVE

TP[gTNSFER

XFRV12 SHIELDED WIRE TO UNSHIELDED WIRE COMPONENT OF

CAPACITIVE TRANSFER

XFRV21 UNSHIELDED WIRE TO SHIELDED WIRE COMPONENT OF
CAPACITIVE TRANSFER

XFRV22 UNSHIELDED WIRE TO UNSHIELDED WIRE COMPONENT OF

CAPACITIVE TRANSFER

Y ABSOLUTE VALUE OF CAPACITIVE TRANSFER RATIO

"YFAR TOTAL ADMITTANCE CONNECTED TO FAR END OF SEGCMNT

YNEAR TOTAL ADMITTANCE CONNECTED TO NiLAN ':1-4 OF SEGMENT I
ZIR TOTAL IMPEDANCE ON SOURCE END OF RECEPTOR SEGMENT i

Z2 TOTAL IMPEDANCE ON &ECEIVER END OF EMITTER SEGMENT

Z21 TOTAL IMPEDANCE ON RECEIVER END OF RECEPTTR SEGMENT I

!4

rI
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5.3.31 Subroutine Name: SHFAC

DESCIIIPTION

Function which computes shielding factor for shields.

DATA REQUIREMENTS

ARGUMENTS:

T - shield thickness

SIGR - conductivity relative to copper

F - frequency

COMMON BLOCKS:

None

TABLE 115

SHFAC VARIABLES

PROGRAM NAME DEFINITION

DEL SHIELD SKIN DEPTH

3.14159

SHFAC SHIELDING FACTOR

SIGC 5.8 x 10
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5.3.32 Name: DCRES

DESCRIPTION

Function which computes the d-c shield resistance.

DATA REQUIREMENTS

ARGUKENTS:

"7 SL - segment length

R - shield radius

T - shield thickness

SIGR - conductixity relative to copper

COMMON BLOCKS:

None

!• k LOCAL VARIABLES:

Ii None

MII
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5.3.33 Name: ACOSH

DESCRIPTION

Function to compute hyperbolic cosine.

DATA REQUIREIFNTS

ARGIBNTS;

x - argument

COMM4ON BLOCKS:

I None

.. LOCAL VARIABLES:

None

11C
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5.3.34 Name: CUPIND

DESCRIPTION

L Function to compute the coupling inductance between wire segments.

DATA REQUIREMENTS

Hl heighEtS: emntnme

Hi2 height of segment number 2

S separation of segments

COMMON BLOCKS:

None

TABLE 116 1
CUPIND VARIABLES I

PROGRAM NAME DEFINITION

S1-1112 SUM OF SEGMENT HEIGHTS

D111H2 DIFFERENCE OF SEGMENT HEIGHTS
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5.3.35 Name: WSIND

DESCRIPTION

Function which computes inductance of wire segment.

DATA REQUIREXENTS

ARGUMENTS:

H - height above ground plane

R - radius of wire

COMMON BLOCKS:

None

LOCAL VARIABLES:

None
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5.3.36 Name: SHRES

J DESCRIPTION

Function which computes resistance of a shield.

DATA REQUIREMENTS

ARGUMENTS:

SL - segment length

R radius of nhield

T -thickness of shield

SIGR - conductivity relative to coppel

F - frequency

COMMON BLOCKS:

None

TABLE 117

SHRES VARIABLES

PROGRAM NAME DEFINITION

ARG INTERMEDIATE VARIABLE

DEL SHIELD SKIN DEPTh

OEM DENOMINATOR FOR RESISTANCE CALCULATION

I EMX INTEPRMEDIATE VARIABLE

EPX INTERMEDIATE VAkIABLEjI XMUL MULTIPLIER FOR RESISTANCE CALCULATION

:, XNUM NUMERATOR FOR RESISTANCE )'ALCULATION

p.

i:

~t
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5.3.37 Name: WSCAP

DESCRIPTION

Function which computes wire-to-shield capacitance.

DATA REQUIRDENTS

ARGUMFENTS:

RI - shield inner radius

R2 - shield outer radius

EPSR - relative permittivity

COMMON BLOCKS:

Noae

TABLE 118

WSCAP VARIABLES

PROGRAM NAME DEFINITION

DEM DENOMINATOR FOR GACACITANCE CALCULATION

XNTJM NUMER&TUR FOR CAPACITANCE CALCULATION
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5.3.38 Name: CUPCAP

DESCRIPTION

Function which computes the coupling capacitance between wire

segments.

DATA REQUIREMENTS

ARGUMENTS:

R1 - radius of wire number 1

R2 - radius of wire number 2

S - separation of wire segments

H - height of segments above ground

.COMMON BLOCKS:

None

TABLE 119

CUPCAP VARIABLES

PROGRAM NAME DEFINITION

D SQUARE ROOT OF SUM H2 SQUARED PLUS SS

DD D SQUARED

DET DETERMINANT OF P11, P22, AND P12

H2 TWICE SEGMENT HEIGHT

P11 HYPERBOLIC COSINE OF H/R1

P12 FRACTION OF DIFFERENCE OF P.2A AND P12B

[ P12A SUM OF HYPERBOLICS INVOLVING SS AND R12

, P12B SUM OF HYPERBOLICS INVOLVING DD AND RI1

P22 HYPERBOLIC COSINE OF H/R2

R12 DIFFERENCE IN SQUARE OF WIRlE RADIUSES

SS SQUARE OF SEGMENT SEPARATION

F
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5.3.39 Nv'ne: CWI.XO

DESCRIPTIONA

Function wbich comiputes value of coaplax parameter.

DATARIF URF.ffNTS

kROlUMI~NTS:

-. impedance

F -frequency

DUCT -inductance

C:OMMON BLOCKS:

None

LOCAL VARIABLES:

r None
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5.3.40 Name: CMPLX1

~IO DESCRIPTION

Function which computes value of complex parameter.

' .DATA REQUIRE1MENTS

ARGUMENTS:

Z1 - impedance

Z2 - impedance

F -frequency

DUCT - inductance

COMMON BLOCKS:

None
LOCAL VARIABLES:

None

a

K~4]

1 I
1 2 ;

I- 1A'L45tW~t§lao S.4s .rv a1A $ .~~ '-, ntJ~S.,p. 
4



5.3.41 Nam--: CMPLX2

DESCRIPTION

Functioni which computes value of complex pararueter.

RDtAA RgU IR24ENTS

ARG ITENET S

C -capacitance

Z -impedance

F frequency

"MOIONT BLOCKS:

Noae

1L0CAL VARIABLES:

None
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" 5.3.42 Name: CMPDL2

DESCRIPT1ION

Function, which computer value of complex parameter.

DATA RIOUIRE •LWVS

ARGLUMENTS:

F - frequency

DUCT - inductance

"CO.MMON BLOCKS:

None

LOCAL VARIABLES:

Sone

.241
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5.3.43 Name: CUPDUC

DESCRIPTION

Function which computes inductive coupling between circuits.

DATA REQUIPREMENTS

ARGUMMS:

D - separation of twisted wires

S - separation between emitter wire and receptor wire

COMMON BLOCKS:

None

LOCAL VARIAB3LES:

None
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5.3.44 Name: CAPE1ND

DESCRIFT1014

Function which computes value of end capacitance for twisted pair
segment.

DATA REQUIRLZENTS

ARGUMlENTS:

H - height above ground

R - radius of wire

r owHON BLOCKS:

None

LOCA VARIABLES:

None
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5.3.45 llame: IWTP

DESCRIPTION

Subroutine which sets codes for segment wire type.

DATA REUUI RFDvNT S

ARGUMENTS:

IWTYPE - wire segment Lype

IWID - wire ID

IB - bundle ID

ICWT - capacitive type for segment

ILWT - inductive type for segment

IBTP - balanced/unbalanzed code

IMG - type of shield grounding

COMMON BLOCKS:

I-TIRE

LOCAL VARIABLES:

None
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5.3.46 Name: NTYP

r DESCRIPTION

Function which sets wire type code.

DATA REQUIREMENTS

ARGUMENTS:

ISHCOD - type of shield

ITUT - twisted/untwisted code

JDAL - balanced/unbalanced code

COMMON BLOCKS:

None

LOCAL VARIABLES:

None

F• 
I!
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5.3.47 Name: CTCTFR

tT• DESCRIPTION

Calculates the electromagnetic coupling between equipment cases.

F DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

ISFE, ISFR, PRTWRK

TABLE 120

CTCTFR VARIABLES

PROGRAM NAME DEFINITION

SRDH TE-NWORARY VALUE OF TRANSFER FUNCTION

IR2 SqUARE OF CASE-TO-CASE SEPARATION IN METERS

x X-COM:ONENT OF CASE-TO-CASE SEPARATION

.Y Y-COMkONENT OF CASE-TO-CASE SEPARATION
"'::' ¥ Y~~~~-COME'ONENTOFAS--CSSEAATO

"•Z Z-COMPONENT OF CASE-TO-CASE SEPARATION

246
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5.3.48 Name: FILTER

;• : DDESCRIPTION

Subroutine FILTER calculates the transfer function of a filter
connected to a port termination at frequencies provided as a calling
argument. Band pass or tuned filter characteristics are provided from a
filter file, and tuned filters are assumed to be tuned for worst case.

DATA REQUIREMENTS

ARGUMENTS:

FREQ - frequency table

Il -lower frequency pointer

12 - upper frequency pointer

TRNSF - transfer function table

IERR -error code

IRT -receptor/transmitter switch

IPORT -port index

COMM.ON BLOCKS:

IOUNIT, ISFE, ISFR and FILTER

S,,FILTER 
VARIABLES

PROGRAM NAME SYMBOL DEFINITION

D TEMPORARY EXPRESSION
[.•. ~ DD TEMPORARY EXPRESSION

EM m COUPLING COEFFICIENT
EYESOL FILTER ISOLATION

F FREQUENCY

FC BREAK POINT OF HIGH PASS OR LOW PASS FILTER

FL LOWER LIMIT OF FREQUENCY PASS OR REJECT BAND

FREQi DEFINES LOWER LIMIT OF FREQUENCY INTERVAL

FRHQ2 DEFINES UPPER LIMIT OF FREQUENCY INTERVAL
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TABLE 121 (Concluded)

PROGRAM NAME SYMBOL DEFINITION

FU UPPER LIMIT OF FREQUENCY PASS OR REJECT BAND

FO TUNED FREQUENCY

GAIN FILTER GAIN AT PARTICULAR FREQUENCY

GAM FILTER INSERTION LOSS

I COUNTING INDEX

IPORT INDEX OF PORT TO WHICH FILTER IS CONNECTED

QQ TEMPORARY EXPRESSION

T TEMPORARY EXPRESSION

TUNHI HIGHEST TUNED FREQUENCY

TUNLOW LOWEST TUNED FREQUENCY

Ti TEMPORARY EXPRESSION

X NORMALIZED FREQUENCY

EQUIVALENCED VARIABLES;

B P(2) PFLT(2) IN COMMON BLOCK FILTER

ER P(6) PFLT(6) IN COMMON BLOCK FILTER

EYESOL P(4) PFLT(6) IN COMMON BLOCK FILTER

FC P(1) PFLT(1) IN COMMON BLOCK FILTER

FL P(1) PFLT(1) IN COMMON BLOCK FILTER

FU P(2) PFLT(2) IN COMMON BLOCK FILTER

'Am P(3) PFLT(3) IN COMMON BLOCK FILTER

ITYPE IP(2) IFLT(2) IN COMMON BLOCK FILTER

NSTAGE IP(3) IFLT(3) IN COMMON BLOCK FILTER

Q P(5) PFLT(5) IN COMMON BLOCK FILTER
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5.3.49 Name; ENVIRN

: O DESCRIPTION

Subroutine ENVIRN evaluates the contribution of the internal and external
- - electromagnetic field toward the total received signal at a rece.ptor port.

* For an antenna port, the external field is assumed to he incident normal to

level is used. A wire port is assumed to be subject to the worst case

external field orientation over aperture exposed segments, and to worst
case internal field orientation over non-aperture exposed segments, and
the contributions from all wire segments are totalled.

DATA REQUIREMENTS

ARGUMENTS:

None

IOUNIT, PRTWRK, SYS2, ISF, RCDI, WIRE, ISFR, FILTER, ATAWRK

TABLE 122

ENVIRN VARIABLES

PROGRLAM NAME DEFINITION

AREA EFFECTIVE AREA OF ANTENNA APERTURE

AREAI PHYSICAL AREA OF ANTENNA APERTURE

AREA2 EFFECTIVE AREA OF ISOTROPIC ANTENNA

"CITM INCHES TO METERS CONVERSION FACTOR

ESQRD SQUARE OF ELECTRIC FIELD MAGNITUDE .

EXLNTH EXPOSED LENGTH OF A WIRE SEGMENT

EXTFLD EXTERNAL FIELD TABLE INTERPOLATED AT RECEPTOR

FREQUENCIlES

F FREQUENCY

sic' FREQI DEFINES LOWER LIMIT OF FREQUENCY INTERVAL

FREQ2 DEFINES UPPER LIMIT OF FREQUENCY INTERVAL

I COUNTING INDEX

SlAP APERTURE INDEX

Ili WIRE SEGMENI' INDEX

V
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TABLE 122 (Concluded)

PFGA{NAME DEFINITION

IDANifR RECEPTOR ANTENNA ID

IDFLTR RECEPTOR FILTER ILD

IFQ COUNTING INDEX

IFTR FILTER INDEX

INTFLD INTERNAL FIELýD TABLE INrERPOLATED AT RECEPTOR
FREQUENCIES

IPATHi REDEFINED PATH CODE FOR ENVIRONMENTAL FIELD COUPLING

I,,

ISHLD WIRE SHIELD CORE (SHIELDED, UNSHIELDED OR DOUBLE
SHIELDED)

1W WIRE INDEX

IWRTYP RECEPTOR WIRE TYPE

JW COMPLEX FREQUENCY

Pi Pi

SEP WIRE SEPARATION

SGLNTH LENGTH OF A WIRE SEGMENT

TWOPIJ CONSTANT EQULD C TO 2(JI

VOLT VOLTAGE INDUCED BY UNIT FIELD

WR&D WIRE RADIUS

YFAIR ADMTTANCE AT FAR END OF RECEPTOR WIRE SEGMENT

YNEAR ADMITTANCE AT NEAR END OF RECEPTOR WIRE SEGMENT

YY MAGNITUDE SQUARED OF ANCMITTANE

P IMPEDANCE AT NEAR END OF RECEPTOR WIRE SEGMENT

ZO IMPEDANCE AT FAR END OF RECEPTOR WIRE SEGMENT
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5.3.50 Name: INTERP

0 DESCRIPTION

Performs a log-linear interpolation of a spiectrum.

DATA REQUIREMENTS

ARGUMENTS:

SFl - lower frequency

F2 - upper frequency

S - table of spectrum to be interpolated

GLEV - interpolated output level

COMMON BLOCKSi

PRTWRK

TABLE 123

INTERP VARIABLES

PROGRAM NAME DEFINITION

IFLAG FLAG (WHEN EQUAL TO 1, INDICATES THAT THE PREVIOUS
"Ki : TEST FREQUENCY WAS LESS THAN Fl)

ITEST INDEX OF FTEST

FA PREVIOUS TEST FREQUENCY

FTEST TEST FREQUENCY FROM TABLE

GA PREVIOUS TEST LEVEL

GTEST TEST LEVEL FROM TABLE

G2 TEMPORARY LEVEL

2I1
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5.3.51 Name: SIDE

DESCRIPTION

Determines which end of a wire segment connects to a source or
receptor port for every segment of a wire.

DATA REQUIREMENTS

ARGUMENTS:

IPORT - index of the port

.W - wire index

ISIDE - table of side codes (1 or 2) for each segment of the wire

COMMON BLOCKS:

WIRE

TABLE 124

SIDE VARIABLES

PROGRAM NAME DEFINITION

.I COUNTING INDEX

IY COUNTING INDEX

.J UNPACKED INDEX OF A PORT CONNECTED TO ONE SIDE OF
A WIRE SEGMENT

252



5.3.52 Name: LOAD

o DESCRIPTLON

Calculates the load admittance tied on to each side of a wire
segment.

DATA REQUIREMENTS

ARGUMENTS:

1W - wire index

IB - segment index

ISIDE - side of segment to which a port connects (1 or 2)

F - frequency

YNEAR - admittance at near side of port

YFAR - admittance at far side of port

COMMON BLOCKS:

WIRE, RCDI

TABLE 125

LOAD VARIABLES

PROGRAM NAME DEFINITION

I UNPACKED INDEX OF A PORT TERMINATION

IY COUNTING INDEX .

JW COMPLEX FREQUF14CY (27rjF) I

I' YTFF TEMPORARY VARIABLE

25

253 :

I~h



I

5.3.53 Name: WRAPUP

DESCRIPTION

This routine is the control routine for calling the routines that
read the work files after TART and write the Intrasystem Signature File.

DATA P.EQUIREMI•TS

ARGURENTS:

None

CONKON BLOCKS:

STIX, ICUNIT, IOUWK, FLAG

LOCAL VARIABLES:

None
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'¼ 5.3.54 Name: WIREAD

DESCRIPTION

This routine reads the binacy working files. Which files are tead
depends upon the calling argument.

DATA REQUIREMENTS

ARGUMENTS: a

IMAP - control variable signalling which "read" is requested

-1, read equipment data from emitter work file

-2, read equipment data from receptor work file

-3, read both emitter and receptor work files

- 4, read bundle work files

-5, read spectrum work files

COMMON BLOCKS:
FLAG, TITLE, SPECT, ERR, IOUNIT, REINIT, INDX, IOUWK, STIX, ISF

TABLE 126

WFREAD VARIABLES

PROGRAM NAME DEFINITION

I INDEX

1BE INDEX

1END INDEX

IEND2 TERMINAL INDEX OF A VARIABLE NUMBER PARAMETER ARRAY

iEQR EQUIPMENT NUMBER FROM RECEPTOR WORK FILE

IEQS EQUIPMENT NUMBER FROM SOURCE WORK FILE

IP PORT INDEX

WIREAD SIGNALS WHICH FILE IS TO BE READ: I, SO EQPT WORK FILE;>4' ___ _ = 2, RC; 3, BOTH

255
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TABLE 126 (Concluded)

PROGRAM NAME DEFINITION

Is INITIAL INDEX OF A VARIABLE NUMBER PARAMETER ARRAY

ISR SO/RC TYPE CODE

ITIM DO LOOP INDEX

ITO LOGICAL UNIT FOR READING WORK FILE

ITYP PORT TYPE CODE

IW WIRE INDEX

SINDEX

K INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS

NPR NUMBER OF PORTS ON RECEPTOR FILE

NPS NUMBER OF PORTS ON SOURCE FILE

NR NUMBER OF HAPMONICS

NSP NUMBER OF SUBPARAMETERS

NSP1 NUMBER OF SUBPARAMETERS IN THE FIRST SUBPARAMETER GROUP

NTIM NUMBER OF PASSES NEEDED TO DO READS OF EQPT WORK FILES
= 1 IF ONLY SO OR RC BEING READ; = 2 IF BOTH

NWIR2 NUMBER OF WIRES PER BUNDLE

NWS NUMBER OF WIRE SEGMENTS

NWS2 NUMBER OF WIRE SEGMENTS TIMES 2 GIVING TiHE NUMBER OF
ENTRIES IN BEP2 ARRAY

NWS41 NUMBER OF WIRE EGMENTS TIMES 4 PLUS 1 GIVING TILE NUMBER
_ OF ENTRIES IN IBEP2 ARRAY
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5,3.55 Name: ASPNT i
O, DESCRIPTION

Prints finally adjusted spectra during wrapup.

DATA REQUIREMENTS

ARGUMENTS:

None

COMMON BLOCKS:

IOUNIT, ISF, INDX, SPECT

[TABLE 127

ASPNT VARIABLES

PROGRAM NAME DEFINITION

I GENERAL INDEX

IDCD DECODED ID ARRAY

IDEQPT EQPT DECODED ID

IDPT PORT DECODED ID

IDSUB SUESYSTEM DECODED ID

K i IFQ FREQUENCY INDEX

1i DO LOOP LOWER RANGE INDEX

12 DO, LOOP UPPER RANGE INDEX

"LINES L:'NES PRINTIED

I LP LINES PER PAGE LIMIT
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5.3.56 Name: ALPH

DESCRIPTION

Unpacks and decodes ID's of five coded characters per word to arrays
of one alpha character per word.

DATA REQUIREMENTS

ARMT•NTS:

IPCK packed word array

IALPH - unpacked arrays

NWDS - no. of words in IPCK

COM•0N BLOCKS:

None

TABLE 128

ALPH VARIABLES

PROGRAM NAME DEFINITION

ICH CI{XRACTER INDEX

ICHAR ARRAY OF CHARACTER

ICHR DECODED CHARACTER

IDOT "+"

1END LAST CHARACTER INDEX IN IALPH

IWD WORD INDEX

11 WORD CURRENTLY BEING UNPACKED

12 INTER1EDIATE VARIABLE

J LOOPING INDEX

JCH CHARACTER INDEX IN IALPH
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5.3.57 Name: ISFRIT

I)I This subroutine writes out a new Incrasystem Signature File and is
identical to the program under the same name described in IDIPR Lection

5.1.21.

5.3.58 Name: FTSRCH

This subroutine is in IDIPR. See section 5.1.19.
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S,5.4 COMMON BLOCKS IN THE TASK ANALYSIS ROUTINE

This section describes those labelled conunon blocks in TART which are
not used in IDIPR, avoiding needless repetition of long cables. The follow-

ing labelled common blocks are described:

TABLE 129. ATAWRK

TABLE 133. EMCASC

TABLE 134. EMBSLN

TABLE 135. FILTER

TABLE 136. IOUWK

TABLE 137. IOUSCF

TABLE 138. ISFE

TABLE 139. ISFR

0 :TABLE 140. PRTWRK

TABLE 142. WIRE

For a description of the remaining labelled common blocks in TART
(CEARV, ERR, FLAG, IOUNIT, ISF, RCDI, SYS2, TITLE and XYZ), refer to

Tables 61-88 in Section 5.2.2.

TABLE 129

COMMON BLOCK ATAWRK VARIABLES

PROGRAM NAME SYMBOL DEFINITION

APLEN APERTURE LENGTH

APWID APERTURE WIDTH

DC DISTANCE AROUND CYLIUDER OF PROP PATH (NO

WING SHADING)

DCI DISTANCE AROUND CYLINDER OF PATH FROM KMTR
ANT TO WING POINT

DC2 DISTANCE AROU0) CYLINDER OF PATH FROM WING
POINT TO RCPT ANT

DMIN LENGTH OF MINIMUM PATH BETWEEN TWO ANTENNAS
_ __. OR POINTS
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TABLE 129 (Continued)

PROGRAM NAME SYMBOL DEFINITION - .

DWR PATH LENGTH FROM XG{R ANTENNA TO WINO POINT

DXW PATH LENGTH FROM WING POINT TO RCPT ANTENNA

FREQ FREQUENCY OF EMTR FOR. PATH LOSS CALCULATION j
IAPR APERTUR'E INDEX

IRO ANTENNA - FUSELAGE CODE, WING TO RCVR ANTENNA .
' I (SEE TABLE 132)

IROX ANTENNA -- FUSELAGE CODE, XMTR ANTENNA TO WING
,.. (SEE TABLE 132)

IRSIDE INDEX INDICATING SIDE OF WIRE SEGMENT CONTAIN-

ING RECEPTOR LOAD

IRTRN WIRE RETURN CODE (1=GROUND OR SHIELD, 2=WIRE
RETURN)

,ISH SHADING/PATH AROUND VEHICLE CODE (SEE TABLE 130)

,ISHW WING EDGE CODE (SEE TABLE 131)

ISR IAPM2 ARRAY PARAMETERS FOR ANTENNA USED BY RCPT
(SEE TABLE 43)

ISX IAPM2 ARRAY PARAMETERS FOR ANTENNA USED BY EMTR'
(SEE TABLE 43)

IWR RCPT WIRE INDEX

IWSH CYLMUJL PA'Id CODE (-l=WING TO RCPT, O=NO WING,
+l=XMTR TO WING)

LWAP APERTURE WING LOCATION CODE (SEE TABLE 42)

LWAR RCPT ANTENNA WING LOCATION CODE (SAME CODING AS
"L,'AP)

LWAX XMTR ANTENNA WANG LOCATION CODE (SAME CODING AS
LWAP)

RHOAP p p - COORDINATE OF APERTURE
ap

.1101O pr p - COORDINATE OF RCPT ANTENNA

. RHOW -w Ip COORDINATE OF WING POINT
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TABLE 129 (Continued)

PROGRAM NAME SNMBOL DEFINITION

RHOX Px p - COORDINATE OF XMTR ANT POINT

SFC CYLINDRICAL SHADING FACTOR (dB)

SFW WING SHADING FACTOR (dB)

SR APRM2 PARAMETERS FOR ANT USED BY RCPT

SX APRP2 PARAMETERS FOR AlNT USED BY XMTR

THAP Oap 0 - COORDINATE OF APERTURE

TR OR 0 - COORDINATE OF RCPT ANTENNA

TS 0 ANGLE AROUND CYLINDER

TS] .sl 5 Os FOR XMTR TO WING

TS2 Os2 0O FOR WING TO RCPT

TT OT 0 -- COORDINATE OF TANGENT POINT (ONE ANTENNA
ONLY OFF BODY)

TTR DER 0 - COORDINATE OF TANGENT POINT OF BODY-TO-RCPT
SEGIiENT 01" PATH

TTX OTx 0 - COCRI]INATE OF TANGENT POINT OF XMTR-TO-BODY
SEGMENT

TW OW 0 - COORDINATE OF WING POINT

TWR OWR e - COORDINATE OF WING ROOT

TWI cki WING SECTOR ANGLE(COUNTERCLOCKWI5E)

TW2 OW2 WING SECTOR ANGLE

TW3 43 WING SECTOR ANGLE

TWW4 0 N!G SECTOR ANGLE

TX Ox 0 - COORDINATE OF XMTR ANTENNA

XAP Xap X - COORDINATE OF APERTURE

XR Xr X - COORDINATE OF R.CPT ANTENNA

XW X, X - COORDINATE OF WING POINT

XX Xx X - COORDINATE 01' XK.7UR ANTENNA

YAP Yap Y - CO01DINATE OF APERTUREI
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TABL, 129 (Concluded)

PROGRAM NAME SYMBOL DEFINITION

- YR Yr Y - COORDINATE OF RCPT ANTENNA

SYW Y. Y - COORDINATE CF WING POINT

YX Yx Y - COORDINATE OF XMTR ANTENNA

ZAP Y - COORDINATE OF APERTURE

ZR Zr Z - COORDINATE O0 RCPT ANTENNA

ZT zt Z - COORDINATE OF TANGENT POINT (ONE ANTENNA
OFF BODY)

ZTR Ztr Z - COORDINATE OF BODY-TO-RCPT ANTENNA TANGENT
PO INTI

ZTX z• 7 - COORDINATE OF XDITR.-TO-BODY TANGENT POINT

ZW zw Z - COORDINATE OF WING POINT

ZX zx Z - COORDINATE OF XMTR ANTENNA

, . J

I -"2i
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TABLE 130

SHADING/PATH AROUND VEHICLE CODE (ISH)

SISI MEANq ING

1 TOP OF FUSELAGE ONLY

2 BOTTOM OF FUSELAGE ONLY

3 OVER RIGHT WING ONLY

4 OVER LEFT WING ONLY

[ FUSELAGE TO RIGHT WING

6 FUSELAGE TO LEFT WING

7 FUSELAGE TO RIGHT WING TO FUSELAGE

F 8 FUSELAGE TO LEFT WING TO FUSELAGE

9 FREE SPACE

i WING SHADING CONSIDERED BUT REJECTED BECAUSE PATH
NOT INTERSECT WING

TABLE 131

WING EDGE CODE (ISIIW)

ESGW MEANING

0 NOT AROUND WING

I FWD EDGE

2 AFT EDGE
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I'
TABLE I ".:

,. aANTENNA- FUSELAGE CODE, XMTR ANT TO WING (IRON) AND
ANTENNA - FUSELAGE CODE, WING TO RCVR ANT (IRO)

[I I,'IRST DIGIT (RELATION TO BODY)

IROX 2 IRO 2

VALUE TRANSMITTER WING WING POINT (MTR RECEIVER
ANTENNA POINT IF NO WING SHADING) ANTENNA

1 ON ON ON ON

2 ON OFF ON OFF

3 OFF ON OFF ON

4 OFF OFF OFF OFF

BLANK (SEF, NOTE 1) (SEE NOTE 1)

SECOND DIGIT (CURVE)

VALUE CURVE USED

0 STRAIGHT LINE ONLI

I STRAIGHT LINE AND CYLINDRICML SPIRAL

2 CYLINDRICAL SPIRAL ONLY

3 CONICAL SPIRAL ONLY

NOTES:
I, BLANK IF ANTENNAS HAVE SAME 0 COORDINATES OR FREE SPACE

2. IF NO WING SHADING, IROX IS ZERO AND IlO CODE APPLIES FOR

TRANSMITTER ANTENNA TO RECEIVER ANTENNA
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TABLE 133

COMMON BLOCK ENCASC VARIAiI1*:S

PROGRAM NAME DEFINITION

ALE ADJUSTMENT LIMIT FOR EMTR

ALR ADJUSTMENT LIMIT FOR RCPT

ADJS EMTR SPECTRUM ADJUSTMENT AMOUNT

BWFSE BANDWIDTH FACTOR AT EMTR FREQS

BWFSR BANDWIDTH FACTOR AT RCPT FREQS

EMINP INTEGRATED EMI MARGIN FOR PORT PAIR

[ EMINT INTEGRATED EMI MiARGIN FOR TOTAL SIGNAL

EMMX MAXIMUM EMI MARGIN FOR PORT PAIR

EMS EMI MARGIN OF RCPT TO TOTAL SIGNAL

EMNSE EMI MARGIN AT EMTR FREQS

SC EMSR EMI MARGIN AT RCPT FREQS 2

RSIGR REJCEIVED SIGNAL LEVEL AT RCPT 7REQS

RSIGS RECEIVED SIGNAL AT EMTR FREQS

SPEI EMTR SPECTRUM AMPrLITUDES INTERPOLATED AT RCPT FREQS

SPRI RCPT SPECTRUM AMPLITUDES INTERPOLATED AT EMTR FREQS J
I26
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TABLE 134

COMMON BLOCK EMBSLN VARIABLES

II
PROGRAM NAME DEFINITION

,[: EMINPB INTEGRATED EMI MARGIN FOR PORT PAIR IN BASELINE SYSTEM

L I EMINTB INTEGRATED EMI MARGIN FOR TOTAL SIGNAL IN BASELINE SYSTEZM

J, EMSB EMI MARGIN TO TOTAL SIGNAL IN BASELINE SYSTEM

"EMSEB EMI MARGIN AT EMTR REQS IN BASELINE SYSTEM

EMSRB EMI MARGIN AT RCPT FREQS IN BASELINE SYSTEM

RSIGTB TOTAL RECEIVED SIGNAL IN BASELINE SYSTEM

TRNSEB TRANSFER RATIO AT EMTR FREQS IN BASELINE SYSTEM

TRNSRB TRANSFER RATIO AT RCPT FREQS IN BASELINE SYSTEM

TABLE 135

COMMON BLOCK FILTER VARlkBLES

PROGRAM NAME DEFINITION
muF (Ii EQUAL TO IFLT2 (IFTR, I) FOR FTLTER (SEE TABLE 44)

PFI/IF(l) EQUAL TO FPRM2 (IFTR, I) FOR FILTER (SEE TABLE 44)

"TABLE 136

COMMON BLOCK IOUWK VARIABLES

TART IDIPR
PROGRAM NAME EQUIVALENT DEFINITION

IEEDF IT12 LOGICAL UNIT INDEX OF EMTR EQPT DATA FILE

IRLDF IT13 LOGICAL UNIT INDEX OF RCPT EQUPT DATA FILE

IUESF IT1O LOGICAL UNIT INDEX OF UNADJUSTED EMTR SPECTRUM
FILE

IURSF IT11 LOGICAL UNIT INDEX OF UNADJUSTED RCPT SPECTRUM
FILE

IWBF IT14 LOGICAL UNIT INDEX OF WIRE BUNDLE FILE

267



TABLE 1317

COMION BLOCK IOUSCF VARV.AILE'S

*PROGRAM NAME' DEFINITION

IAESF LOGICAL UNIT INDEX OF ADJUSTED EI'TE SPEICTRUM F ILE

IARSF LOGICAL UNIT INDEX OF ADJUSTED RCPT SPECTRUM FILE

ISCHTR LOGICAL UNIT INDEX OF SCRATCH TRANSFER FILE

ITRNF LOGICAL UNIT INDEX OF BASELINE TRANSFER FILE

IWMF LOGICAL UNIT INDEX OF WIRE MAP FILE

TABLE 138

COMMON BLOCK ISFE VARIABLES

PROGRkAM NAME' DEFINITION

EPRME.1 E'Q~lIPMLEfqT FLOATrING; POINT ARRAYý F'OR E-MITTE'R BEING

ANALYZE'D (SEEi, T"ABLE- 46)

IE'PRME EQUIPMENT INTEGER ARRAY FOR EMITTER (SEE TABLE 46)

IPPRME PORT INTEGER ARRAY FOR EMITTEP (SEE TABLE 47)

ISOE SOURCE INIEGER ARR1AY FOR EMITTER (SEE TABLES 48-5i)

PPARIIE PORT FLOATIILE POINT ARRAY FOR EMITTE7R (SEE TA-BLE. 47)

SRCE SOURCE FLOATING POINT ARRAY FOR EMITTER (SEE TABLES 48-51)

268



Ai

TABLE 139

i •CONMON BLOCK ISFR \'ARI,\ AI,-S

PROGRAM NAME DEFINITION

EPRMR EQUIPMENT FLOATING POINT ARRAY FOR RECEPTOR BEING
ANALYZED (SEE TABLE 46)

IEPRMR EQUIPMENT INTEGER ARRAY FOR RECEPTOR (SEE TABLE 46)

IPPRMR PORT INTEGER ARRAY FOR RECEPTOR (SEE TABLE 47)

IROR RECEPTOR INTEGER ARRAY FOR RECEPTOR (SEE TABLES 48-51)

PPARMR PORT FLOATING POINT ARRAY FOR RECEPTOR CSEE TABLE 47)

RPRM RECEPTOR FLOATING PORT ARRAY FOR RECEPTOR (SEE
TABLES 48-51)

2I
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TABLE 140

COMMON BLOCK PRT1rRK VARIABLES

PROGRAM NAME DEFINI:TION

BWCE CHANNEL BANDWIDTH OF FMTR (HZ)

BWCR CHANNEL BANDWIDTH OF RCPT (HZ)

EIDE EMTR UNPACKED EQPT IDI

EIDR RCPT UNPACKED EQPT ID

FQTDBE EMIR FREQ TABLE IN DB

FQTDBR RCPT FREQ TABLE IN DB

FQTE EMTR FREQ TABLE

FQTR RCPT FREQ TABLE

IANTE EMTR PACKED ANTENNA ID

1)1IANTR RCPT PACKED ANTENNA ID

IBDLE EMTR PACKED BUNDLE ID

IBDLF RCPT PACKED BUNDLE ID

ICHE EMTR CHANGE CODE FROM IDIPR

ICHGE EMTR CEAR CHANGE CATEGORY CODE

IClR RCPT CHANCE CODE FROM IDIPR

IC1tGR RCPT GEAR CHANGE CATEr'ORY CODE

ICONE E'MTR PORT CONNECTION CODE. (SlF TABL: 47)

ICONR RCPT PORT CONNECTIO-. CODE (SEE ABLE 47)

IEQE EMTR EQPT INDEX

ILQR RCPT EQPT INDEX

IFICE INDEX OF LOWEST COMMON FREQ TN EŽ4TR TABLE FOR PORT PAIR

IFICR INDEX OF LOWEST COMMON FREQ [N RCPT TAI3L] FOR PORT PAIR

nT_ IF E IND)EX OF LOWEST TABLE FRFQ USED BY EMTR FORT

A'.
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TABLE 140 (Continued)

() ~PROGFRAM NAME DEFINITION

IFIR INDEX OF LOWEST TABLE FREQ USED BY RCPT PORT

IF2CE INDEX OF HIGHEST COMMON FREQ IN EMTR TABLE FOR PORT PAIR

IF2CR INDEX OF HIGHEST COMMON FREQ IN RCPT TABLE FOR PORT PAIR

IF2E INDEX OF HIGHEST TABLE FREQ UJSED BY EMTR PORT

IF2R INDEX OF HIGHEST TABLE FREQ USED BY RCPT PORT

j. ,5 INOUTE SO/RC TYPE CODE FOR EMTR (SEE TABLE 48)

INOUTR SO/RC TYPE CODE FOR RCPT (SEE TABLE 48)

.IRCP -0 IF INITIAL CALL TO COUPLE FOR RCPT PORT, ELSE NOT 0

IPATH COUPLING PATH CODE (SEE TABLE 1.42)

",- IPORTE CUMULATIVE PORT INDEX OF EMTR

IPORTR CUMULATIVE PORT INDEX OF RCPT

IPRTE EMTR PORT INDEX RELATIVE TO EQUIPMENT

IPRTR RCPT PORT INDEX RELATIVE TO EQUIPMENT

t IPVE EMTR PACKED SUBS)YSTED1, EQPT, V;D PORT ID 'S

IPVR RCPT PACKED SUBSYSTEM, EQPT, AND PORI ID'S

"IREFE EMTR WIRE REFERENCE CODE (SEE TABLE 47)

TREFR RCIT WIRE REFERENCE CODE (SEE TABLE 47)

ISRE EMTR SR CODE (SEE TABLES 48-51)

ISRR RCPT SR CODE (SEE TABLES 48-51)

IWIDR RCPT PACKED WIRE ID

IWIDS EMTR PACKED WIRE ID

NBNDLE NUMBER OF WIRE BUNDLES

NCEi NUMBER OF COUPLED EMITTERS INTO PERCENT RCPT

NFQE NUMBER OF FREQS IN EMTR TABLE
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TABLE 14%0 (CORclude~d) .

I'I•R(O RAM NAMEK DI'FI N t'' tON

NFQIV NUM0BER OF FRIEQS IN RCVT "IAI.,I':

NPRTE NUMBER OF PORTS IN EMTR EQPT

NPRTR NUMBER OF PORTS IN RCPT EQPT

PIDE EMTR UNPACKED PORT ID

PIDR RCPT UNPACKED PORT ID

RFR1E EMTR LOWER REQUIRED RANGE FREQ

RFRIR RCPT LOWER REQUIRED RANGE FREQ

RFR2E EMTR UPPER REQUIRED RANGE FREQ

RFR2R RCPT UPPER REQUIilhED RANGE F'REQ

RSCIGT TOTAL RECI'iVI]) SIGNAL ARRAY

SBIDE ENTR UNPAC,(ED SUBSYSTEM ID

SBIDR RCPI UNPACK'ED SUBSYSTEM ID -'

SPE EMTR SPECTRUM ARRAY

SPELIM EMTR SPECTRUM ADJUSTMENT LIMIT ARRAY

SPR RCPT SUSCP SPECTRUM ARRAY

SPRLIM RCPT SPECTRUM ADJUSTMENT LIMIT ARRAY

TRNSFE TRANSFER RATIO ARRAY (DB) AT EMTIR TABLE FREQS

TRNSFR TRANSFER RATf.O ARRAY (DB) AT RCPT TABLE ,REQS
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TABLE 141

:, - -r COUPLING PATH CODE (IPATit)

IPATII COUPLING MODE

1 Antenna to Antenna

2 Antenna to Wire

=• i ., 3Wire to Wire,•

4 ~Case to Cs

to Wir.. @: 6Environmental Field to Wire

.n7 nironmcntaj. Field Lo Case

COMMON BLOCK WIRE

.. i • NAME, DEFINITION

v-- AGSEP AVERAGE SEPARATION BETWEEN TWO WIRES IN THE BUNDILE

IDAP(J) APERTURE ID ASSOCIATED Wvt ,i. -TlI BUNDLE SEGMENT
r. F,!:-

4-1 EN)I (, CODED LISTS OF PORTS C(NNECTE! TO '"L'FT" AND 'RIGIIT"
SIDE OF J-TH SEGMENT, !--I WIRE

. MSI(X,J) I..%XMUM GRO'INDS ON lE"FT SIDE OF JTH SEGMENT, 1-L11 B4kl1

1S2([,J) MAXIMUM GROUNDS ON RIGHT SIDE OF J-TT, SEGMENT, i--Till WIRE

!z 1WI¶(I) £,RE tD 01' 1-Tt WIRE

lr (I) WIRE TYPE OF I-TH WIRE

NBS(, NUMBER OF BUNDLE SEGMENTS

* .NFLAG(1,J NIJMiER )F HIEE) POINTS ASSOCIATEI) WITH .'',-TB SEGMENT i-- WIRE

"";7-51. h:EY I- NUMBER 07' I RES JN TI ]It' G

SErGHT(j) HEIGHT ABROVE GROUND P1LANE OF J -411 SEGMENT

SE' LB -(J) LENGTH OF J-B11 SEI i _'I N'If'

I : ,.I.RLI . "IEN llH OF I-T" WIRE
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5.5 PROGRAM CONSTANTS

A list: of constants used in IDIPR and PART routincs, with re ekant

intormation, is provided in Table 143. These constants are tisually mathe-
matical conversion factors, suckh as the ratio of conunon Jogr3rithri to
natural logavitlh or geometric constants such as "piL, o: the freque.tly
used prodtcts of constants used in the various madneuat acai aodels.

TABLE 143

IEMCAP VARIABLES

K. PROGRAM NAME DEFINITION VAL___ ___

" " CEAR CONVERSION FROM NATURAL LOGARITHM TO TPN TIMES
SBASE TEN LOGARITHM 14. 34294' ] 9

RCPTRD SAME. AS ABOVE 4.343

BWFCTR ASSUMED PERCENT BANDW.:DTH "OR FREQUENCY LESS
THAN 50 Ktt. 30%

BWFCTR ASSUMED PERCENT BANDWIDTH FOR -fREQUENCY BETWEYN
50 KHz and 1 MHz 10%

BWFCTR ASSUMED PERCENT BANDWIDTH FOR FREQUENCY BE'WEE11

I MHz AND 10 MHz 7T

BWFCTR ASSUMED PEI'CENI' BANDWIDTH FOR FREQUENCY BETWEEN
10 M14z AND I '1z 5%

BWFCTR ASSUMED PERCENT'' BANDWIDTIH FOR TPREQUFNC BETWEEN
100 Ntlz AND I 1tz 2.

BWFUTR ASSUMED PERCENT BANDWIDT'H FOR FREQUENCY GREATER

THAN I ClHz 1%

. BWKCTR CONVERSION FROM NATURAL, LOGARITHl,1M TO TEN lTI.IS

BASE TEN LOGARTHMi 4. 343

B 'WFCTR CONVERSION FACTOR CHIANGING dB/liz I o dB/MHlz -60

TORS CONVERSION FROM NATURAL LOGARY'IT'0I TO EIN 'TIMES,;
BA'I TEN LOGARITHM 4.343

EMI N.S CW /ERSION WACTODR IlANG IN( ; dOH/Mil:t fo Il",!! +60

PENO1NT CONVERSION FROM 0'i..rY NATURAL IL(OGARI'"HM TO TEN
"TI[NES 1'I['D HASBEl TlN lOGCAN ITIBM 4. V413

"1TEMPNT CONVER- I ON FROM 'JillF NA1' .RAI. 1 ,OC(A1,1 Ii', 'TO TEN
TI MES 'W , BASE. '|,N ,O(4i'.R1 'T11M 4. 343
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TABLE 143 (CoUt imljld 'j

! .k. SYMBOL PROGRAM FUNCTION DEFINITION VALUE
NAME

777Pi WTVJTFR SHRES 3.14159

SIGC WTWTFR SHRES 5.5 x 10

PI ACTFER 3.14159.'6531

P12 ACTFER 2r 6. 28319

CITM ACTFER CONVERSION FACTOR FROM INCHES TO
dT ER S .0254

DEGRAD ACTFE CONVERýSION FACTOR FROM DEGIPEES TO
RADIANS o017453291

k.:'/ACTFER CITM/2 .01.27

i ACTFIER CON'!ERSION FACTOR lFROM NATURAL .

LOGARITI, TO TWENTY TIM.ES IIASE
TEN LOGARITI1M 8.686

ACTFER 20 I.OGIO (3 x 10/4,1(2.54)) '79.46

ACTFER 10 LOG (376.7/4!T(.0254") 46.o" II
10

ACTFER CONVERSION -'7IEROM NATUI'l

.LOGAR•.TI-,I TO TEN TIMES BAS,. TEN
LOGARITHM 4.34

FP AIRCFT 3 . ] 415926

P132 AIRCFT 34/2 il.7_:3889

p 12 ATRCFT 27 6 28 31853

t, 4  PIOV2 A[RCFT 1/ 1 .5707963

,P WINUSH 3. i : 1'59

P12 WINGSII 31 6 .2, 8 5)ES

WINGSIH CONVERS fON FACTO:1 FROM NATURoM,
.,lOCAR.TIM TO 'TVWENTY [t4I.".; BAS.E

,,1 F]• . C.Y I_, DI, U I I 'l 4 J t 3

i, i9P12 C L I I-I I I.I.I I K ;I '1I
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TABLE 14-' (Continued)

SYMBOL PROGRAM FUNCTION DEFINITION VALUE
NAME ,

CON CYLMDL CSH CONVERSION FACTOR .53237585 x 10-

PI ACTFER GAIN IT 3.14159265

P12 ACTFER CAIN 2n 6.28319

P102 ACTFER GAIN I/` 1.5708

RADEG ACTFER GAIN CONVERSION FACTOR FROM FADIANS TO
:DEGREES 5 7. 9 58

PI GNDPRP 3.14159265

GNDPRP CONVERSION FROM lIz co M14z

GNDPRP SPE>'D OF LIGHT DIVIDED BY 106 299.793

GNDPRP 20 LOG (2So.793/471) 27.55

GNDPRP' 20 1,0L%; (299.79-3/4T) + 6 33.551.0

P I 1q, I 3.14159

It)Al) TWO TIMES PI 6.283H9

C'lC'FR CONVERS ION OF iNCIIE, T(I MIE'tERS .02.)
S.) -)

CW CONVERSION FROM dIB(V)' TO ( N) 120

PULSE CONVERSION FROM dB(V')1/Ilz TO
dB3 ( 1 iV) 2 /['!Iz 1.80

PULSE CONVERSION FROM d93(V 2 ) TO dB(IV)2 120

RADAR CONVERSION FROM dBV'/11z TO
dB(ijV) 2 /M1Hz 180

RADAR 2.3548/2N/7- .66,428

2
RADAR 10 LOG 10 (2T/(2.3548)) .54

ANLOC CONVERSION FROM dB (V2 )/Hz tO
43 (lV) 2/MIt;, 180

[.CON iC(:oN\!'1IISION FACT'OR l.'R'OMt ill V' Piz
1C~N't(113 (1iV) 2/bltlz 180
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TABLE 143 (Contiaucd)

SYMBOL PROGRAM FUNCTION DEFINITION IVALUE
NAME __

TE24PNT CONVERSION FROM NATURAL LOGARITHm
TO '-WENTY TIMES BASE TEN LOGMU"ITHI4 8.683

TWOPIJ COUPLE 2Trj j6.283185

WTWTFR CONVERSION FROM MILS TO METERS 2.54 x 10-

IWTWTFR 3 INCHES EXPRESSED) IN METERS .0762

WI'WTFR FACTOR,, USED IN COMtMON IMPEDANCE'

COUPLING 10-

Pi WTWTER CAPEND IT :3 1159

El'S WTlWTFR CAPEND PERMITTIVITY OF FREE SP\CI1 s' 'I FS- 12

Pi WrWTFR CMIPLXO I 3.1-4159

Pi WTWTFR C1MfLhX3 'rr 3.14.1-59

PI WTV4TFR CMPLX1 T 3.14159

WTWTFR CUPDUC PERMEllABILITY OF FREIE SPACE, D1VIUl'Ei)
BY 4 -rr 10-

Pi WTWTFR CMPLX2 IT 3.14159

WTWTFR CUPGAP i3 .14159'

El'S WTWTFR CUTICAP pl~j<WrTTIVIIY OF FREE SPACE 8.8 54i x o10 12

P1 WTWTFR WSC:AP 3./15

EPS WTWTFR WSCAP PERM4ITTIVITrY 01F lE'l:] SPACE, 8.8 5 4 101

PI WTWTR SHFAC T 3. 14159)

SIGC WTWTFR SI-WA( CONDUCTIVITY W'F COPPER 5.8 x 10'

P12 WTWTrR DCRES 2f6. Z8318

51CC WVITPWR I)CRES CONDUCTIVITY C )PPER 5.8 10 7O

vW'v WF CUP IND PERNT0W,ABIIII"Y OF FRE'E SPACE.' 1)1VVi)F1

wiPw'ilFlR WS [NID PERIMEAB 11. TY OF FREEl, SPWCE Dl~t J)EIj7
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TABLE 143 (Ccncluded)

SYMBOL I-ROGRAM FUNCTION DEFINITION V Al. JI0

NAME

SIGCON CONVERSION FACTOR FROM dB VK', TO dB (PV)1L 1.20

21
? SIGCON CONVERSION FACTOR "&OM dB V-

TO dB(PV)A 120

M461 CONVERSIOý FACTOR FROM dB V2

TO dBa(V) 120

M461 HIAIRMONIC--SPURIOUS EMISSION LIMIT
FOR 0 dBW-PEAK OUTPUT 68.B666

M4161 ALLOWED HARMONIC-SPURIOUS EMISSION
LIMIT AT 40 dBW-PEAK OUTPUT A-DJUSTIED
TO 0 dOW-PEAK OUTPUT 12.666

M461 SLOPE USED IN HARMONIC-SPURIOUS

EMISSION LIMIT . .333

M461 CONVERSCON OF NATURtAL I.OGARITItI
TO TWENTY TIMES BASE TEN LOGARIT1IM 8. 68S

EEDMDL CONVERSION O dB(I2) TO dB(ili)2 120

M704 CONVER3;;ON 01, Jd(V-) TO dBj(JiV)2 120

M704 CONVERPSION Or .16 dB BELOW TIll'
CONVERSION OF dB(V0) To 94(;• 2

27k.
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Section 6

USER INPUT AD DATA FILES

IEHCAP uses two types of input data, card input and data file input.
Card input refers to the user-defined data whether it is in physical card
form or a file entered through a remote terminal. The data files refer to
the internal files generated by 1EMCAP. Card input is used to initially
define the system to be analyzed, to update the system, and to provide
control parameters. The 1DIPR and TART programs can analyze large quantities
of data by utilizing a number of internal files that contain information
which cannot all be simultaneously stored in core. Additionally, the files
are used-to allow separate running of JDIPR and TART as well as to save
data and analysis results for further use.

6.1 IDIPR CARD INPUT

6.1.1 Input Card Format

The basic format for all input cards is a free-field f .-mat with param-
eters given in a positional order separated by commas. There are no
card column specifications and all blanks are ignored. This basic format
is as follows:

P4 P6
KEYWORD (MODISF) = ID,plP 2 ,P 3,(splsp 2... ),p 5 ,(spl,..")''"

KEYWORD - denotes nature of the data card

SMODtSF - indicates modificatidn to lntrasystem File, ISF. (optional)

ID - Alphanumeric identifier.

P1  - parameters, fixed number depending on keyword.

spl - subparameters, variable number depending on previous para-
meter.

A list of keywords is given in Table 59. Following the keyword in
parentheses is an optional Intrasystem File modification code word for all
data except control cards.

The term subparameter group refers to a variable number of parameters
enclosed in "( )". Each subparameter group, such as P4 and P6, is counted
as one parameter so that the number of parameters is fixed for each keyword
and this number will be checked by thle error analysis routine. An input
example is given in Figure 6 to illustrate ti~e input structure and input
types.
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There are three types of specifications for any parameter: a user-
supplied alphanumeric component identification (ID), a pre-defined alpha-
numeric code word, or a numerical value. This specification will depend on

' the card fonnat and other parameters of the card. A list of card formats
is [[yen in Tables 144 - 148. The list of alpha codes by keyword is given
in Table 60. These alpha codes can be given by the two letter abbreviations
shown in the table. The program searches the list for the valid alpha code
words for the keyword and assigns to it the numeric value given in Table O0.
The user supplied numeric identification is compos d of up to 5 letters
and Aigits, the first being alpha. The number of parameters and subparam-
eters given is checked by appropriate type and the card is flagged as an
error if the number is in ex'ror. The User's Manual gives more detailed
input specifications.

6.1.2. Data Hlierarchies

There are two hierarchies, associated with the input card formatr. The
first hierarchy is subsystem, .quipment, port, source/receptor, in that
order.

SUBSYSTEM - "Subsystem I1)"

EQUIPMENT = "Equipment ID",

PORT = "Port ID",

SOURCE = "S/R CODE",...

RECEPTOR = "S/R CODE",

PORT = "PORT [')",

RlE C,,TOR '"S/R CODE",

All the poiI input ca rd's represent ing ports of a partic ular cl 2ipme1n

follow the equipipmen t and a•vhsy teLrn input cards. Each port ma) be a receptor
or source oi- r bath, ;111(1 !0U)Ltee' an1(d reCeptor inputl cards follow the port
input: ard in either ord-r.

The second hierarchy is bundle, bundle points, bundle segments, wire:

BUNDLE = "Bundle I1)"

['P1'S =-l LPin .ID" X1 , Y 1 1

BSEG - "Point TD" , "Point I)",

WIRE ' Wire ID'' V

WIRE = "Wire 1I)"',

WIRE = "Wire ID",
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The bundle identifying card oust be first, followed by the bundle
points input card, bundle segments input card, and wire input cards in any
order.

-A

A description of the specific input card formats including control

cards is given in Tables 144-148. For a more detailed description refer
to the IF11CAP User's Mlanual.

6.1.3 IDIPR Data Input Rules

1. The format of ill cards (except end-of-data) must have a kevword,

an optional ISF modify code, and an equals sign, followed by the para1m--

,it etors associated with the keyword. There are no column specifications.
11• .... Parameters can be continued onto following cards by specifying the last

inon-blank column of the card to be continucd as " "

2. Only those keywords specifLed in the Input Data Section will be

recogni zed.

3. Al 1. parameters denoted as alpha code have a list of valid opt ions

to be selected by thu, user. Only these options will be recognized.

(These are given in Table 60.)

4. All keywords and alpha code words can be abbreviated by the first

two letters or given in full.

S5. All paramete.-s denoted as alpha ire user-supplied alphanumerl~c

identifications (ID). The following conventions apply to ID's:

It
1a. An I1) is composed of 1 to 5 alphabetic letters and digits,

(More than 5 results in a syntax error.) Blanks are eliminated

and the characters compressed.

) b. The first charac ter of the LD oust bhe alphabetic.

c. No :;pecial cha racters may be used in an ID.

d. in general., tie 11) shIould be unique for t-hat keyword type.,

Some exceptions to thiis are permitted. For example, only port

ID',,; within an equipment need to be unique, and each inew equip[mcn4

mtust hoive the first port II) specified as CASE.

h. Paraxmxetcrs and StibpaoratLter g-roups arCe ;Cparl'utL'd bV ('ommas-.

7. 'The 'xaci l number of portlmxecers associa ted with i a kt'yword i most be
given, cc. cop: for coatrot cards (EXEC, 1.1 ST , OUI.'PUT) and i those0
ins l.ance:; wile re al. ternate ways are given in the Inpot- Data. I[ ;I

pa raiteLtei, i,i; not appi:Lcabie, a p.laceliol.der, such ;is 0, must be giv 11

to Show thle' 0.11!:Silon. This holds even it Ieh p;ramotoer is thi last.

one, ;as the ,jw'r of paramet ers is chleiketd tor each card, and it is;

lagg•d ri-; C' or f Hite cor(ccC numibor o1- parcone0e li-- otL giv(els.
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On control cards, the position of a parameter must be preserved withS~placeholders, but if parameters at the end aie not used, they may be
omitted. For example, on an EXEC card, EXEC = ISP, NEW is sufficient.

2; If. however, CE (cancel error stop) is desired, the third parameter

must be given to keep the position of CE; i.e., EXEC = ISP, NEW,
S.... EISY, CE.

8. Parameters enclosed in parenthesis are called subparameters.
The number of these is variable or fixed, depending upon the particular
use. If the number is fixed, the exact number must be given. For
example, on the SOURCE = CNTRL card, MODSIC determines the subparaai-
eter splecif ications. If MODSIG is PDM, there is one and only one
subparameter, rb ; if MODSIG is equal to SPECT, there is a variable
number of suhparameters (up to 10 frequencies and 10 gains).

£ 9. All parameters not specil ied as alpha or alpha code should have
K. user supplied nuaeric values given. The following conventions are.

used for numerical values:

a. Either integer values or floating point values can be given
(10 or 10.).

o. Floating point numbers may be expressed in exponential form;
such as .nE_+s, n.nE-+s where n is the base, s is tihe exponent to
the base 10; the plus sign may be omitted if s is positive (3.1E1,
31.4E-01, .314E+1 are all valid).

C. Double precision values are not allowed.

d. There is no complex value input except where specifically
expressetd. In such cases, the real and imaginary values are
given as two paraice Uers; for example, for a RCE {PI' = EE) (electro-
explosive device), the functi~on is given as a Cei.P1lex nutygbel

Sspecified as 2 parameteors: 1. e. RC = FEDl, 3'0, 1, L, ( 0, k

0, 1.E1O, 1, 0).

10. The following rules apply to the order of hlie data:

a. The execute card (EXEC = ) must be the first card of tche con.

b. The execute card should be followed by the idcet ilication
cards (TITLE and REMARK) and input/output control cards (LIST' and
OUTPiJT). There is no specified order to these four cards.

,. The data defining the system is grouped Lnto three groupsI
and these groups must be given in the following order:

.1 System data

2. Subsystem data

Bin. od Ve dat a
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The individual cards that belong to each of these groups are
given in the Tables 144 - 148.

d. The data cards belonging to the group I, system data (SYSTEM,

ANTENNA, FILTER, etc.), may be in any order.

e. In group 2, the data must be given in hierarchical order as
follows:

I. Subsystem

2. 1qU Lpmtlet _

3. Frequency

4. Port

5-6. Source or receptor (either order)

4-6. Cards repeat for a maximum of 15 ports; 2-b repeat for a
maximum of 40 equipments; I is inserted where applicable.

f. For new jobs, the first port c; an equipment must be the CASE'.
A source or receptor card also must be given for it.

g. At least onre subsystem card must be given prior equipment data.

h. Port [I)'s unitst be unique withLn ain equipment.

i. A utibsyst em i must have at least one eqLEpeltit.

.J. oi new jobs, an eqtripmen~t nuts t rIIIVL ait 1ea6t on,., port , a
pto I' u1s1t haveZ aL least one souVCe or receptor or both. It tnv
Ilne ha1ve mutti pie sourLces or ret'CeptLis.

k . Ill grotup 3, bundle data, the bundle identification must be,
the first card, followed by other bundle data in any order.

L. Each bundle must have one and only one bunidle segment anId one
and only one bundle points card and at least one wire card.

Ill.. For multiple entry keywords, the following maximum system
specifications musit not be exceeded:

EQUIPMENTS: 40

PORTS per EQUIPMENT: 15

'['OTAIL PORTS: o0t

Ai'l':'I'TUtM.':S : 10
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"ANTENNAs: 5()

IUN1)L S: 1.0

SEGMENTS per BUNDLE: 10

WIRES per BUNDLE: 50

n. The last card must be an EODATA card. ETOD can be used
insLead for trade off runs.

6.1.4 Mod ifying the 1SF File

1 Any ISF file can be used as input to a-, IEMCAP run, with data cards
being used to modify any of the 1SF data. This 1SF file can be created
by an IDIPR run, a TART run, or the merge utility prog. am.

To use an ISF with input modification in a IDIPR run, the job status
on the EXEC card must be MOD. Three types ot modifications can be made to
the ISF: add, delete, or modify. These modifications would be specified
as ýhe modify code word following the keyword on a data card. A list of
rules governing the modify process is given below.

1. All data from the old ISF file is included unless overridden
or deleted by an input card.

2. All rules given for Input Data apply except where exceptions are
given in this section.

3. All added subsystems must toll,,w th.ise to be moditied or deleted.

4. Within an equcipnment , al new equipments to be added mw t 1i ow
those equipments modilied or deleted.

5. The data tcu modify subsystems and equipments must no given it
the same order as they are on the Intrasystem File being modif ied.
Hence, in setting up a modify run, thie user must hav, a iing o,

the equipments on the 1SF, as this is the order on the file.

6. Within an equipment, new ports aud modifications to existing
ports can be in any order.

7. A svyqtm data Ptrvy, quch b an autenlna or filter, Is deleted by

giving a keyword, modify code equals sign and identification. For
example, ANT(D) = ABX2.

8. There is no order to the system data intries, including those
whicIL modify tlhe [SF data.

9. Buadlee- to he. oli0dii ciU( must ibe i a ti: e sl' o t, oid,_,r . th1 v ap pe r
on the [SF.
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10. All bundles to be added must follow those ,1hi,1h Modift rxiýting
TSF hundi1s.

11. Subsystem data and bundle data beLong to a hierarchical svstuni.
This means that modifications to an upper level apply to all its lower
components, that is, those components that have the upper level
components ID as an implicit ID. IL also means that in order to
modify a lower level, it is remcessary to specify all Upper level [D's
that define it; that i-;, all its implic Lt ti)M. For example, to
delete port XY2 of equipment TACAN of subsystcm AC01, the following
would be specified:

SU (M) = AGO I

I:Q (M) 'ACAN

KP0(1)) XV2

12. I1f a hi b'Ir level keyword card has oIly a wed if i .it L', 1Code,
equals sign and an ID on it, Lhe parameter -i elit' ke0word itsclf will
not be modified; instead, the II) is used to g ik .e an filplicit I1) to ;2
lower level kevword. if, however, parameters follow the ]1), they wi] I
override those parameters of the keyword. LI any pafacute rs are
given, all parameters must he specified, even if some parameters
are unchanged in value.

13. Any higher level keyword, such as subsystem, c-an be used to
denote all equipments associated with it. For ea.mpie, at s yhsx'ctcu
with ;i delete modification code and an t0 would del.ete all equipments
associat-ed with Li. If one equipment of a suibsystem111 it; to he- deleted,

the W;u ss\'.t , d wo llo L V "ae 'm(lic Y" :' pe'iti'd s(o 0;t oti0 t ti o tLtO the

(it iet' L'( i prt'nt0;. For et'X\iplt', to deOit'O IL 'AC N, Sptec;IV

St I (il,) vLA) I

EIQk(I)) .. TAGAN

1.4. Thlie dhIanlt m(liiv statles, I not sjpe' ified is 'Add.' On .I 'IV•
run, no modif i cat uon code needs to be spec I Jied 1for anY dit ;i.
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TABLE 144

IDIPR INPUT DATA CONTROL AND WAIVER ANALYSIS CARDS

1'ORMAT No FES

EXEC = TASK, JOB STATUS, CTASK, CERR L
TITLE = (title data)
RF11ARK = (remark)
LIST = NISF, OISF
OUTPUT = ISF 3
COMMENT = (comment) 4
WA = SID, iýID, PID, fsl' fs 2, ds, frl, fr dr 5

NOTES:

1. TASK specifies which task is to be performed: ISP, SGR, CEAR.
JOB STATUS specifies OLD, NEW or MOD system.
CTASK specifies a subtask option if TASK CEAR. Subtasks are
TO - trade off, WA - waiver analysis, SU - Ll survey.
CERR specifies that ISP is to bc run regardless of input errors.

2. NISF specifies whether i report of the new ISF file is listed.
OISF specifies whether a report of the old ISF file is listed.

3. ISF specifies whether a new ISF file is to be created in an IDIPR
run.

4. Any nuaber of comments can be inserted into the data. They will bc
printed with the listing of the data onlv. Title or remarks should be
used if comments are to be saved on the ISF.

5. Subsystem ID, equipment ID, port ID, low frequency of source shift range,
high frequency of source shift range, displacement for source spectra,
low frequency of receptor shift range, high frequency of receptor shift:
range, displacement for receptor spectrunm.
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IL)I[PE SYSU IC NPUT DMATA

FORMAT NO___1_ N

SYSTEM =TYPE, 1longi1t ud e, la t it kd e, ait itu1-vadf1a1;trnicn t Soat ct vI
margin, EM[ p~rintL li.1it

FUSLGE =F 51n, PýS PC w1c, wd-BoT, MDL2

WN(;RT = bi, wiL, Isf, fsd., 3

WG'IIP bi, wi, tfs, I -sL

A I' E R ANDIL. hi, wt., IS, widthLi, lelivLl, WGLiJC
(Th~is record i a repeated for each aperture, Up to a 1max1iiiulil of L.).

ANT AllI), MODEL, CODE, POLAR, (Pt1 P2,
(This record is repeated for each anitenina, up to a ma~xwimiin of 50.ý

FILTER =FlU), TYPE, no. stages/order, (p1. p9.) )
(This record is repeated for each tiliter, lip to a ii.x imum of 2.)

WRTB 1 WTDIL), SH/UN/DS, no. wires twitted, vend. diiam. , condlic- 7
Livi ty, insul . thick, diUI CC L conu ýt . , ShiO i i nt . d lai,i
sh. thick, jacket thick, shild-cond cap., 2nd shid, int.
diam., 2 shld thi~ckness

(Th:'-s record is repeated for each wire t/pe, tip to a max-iimum of 2.0.'

= EO ' F

VFQ vi. , L 
1

NOT ES:I

I1. SYSTi'M CARLD: 'LYIES ýire AIR, (GROUND) or IAC.Fnr -rounid.
spec ifj GROUND (conductivity, 1reaiVC ivy per'sittie LV) .

2. FUSELAGE CARL): Fu s e I asmg con Lici os iiI lv sl ai
core cad jus, centroid of water line, hutton wate~r I hit" roulnd or

fiat, hot toni code . Al I 0 ifnus ionsý ini inacis.

3. 'WINGRODI AND WINGTI Gi ARD: Bii! t lilic, wav1 rLi I 1W, ItItWolll aillil
aft fusutage st;at ion iii win orouL /wi rgtip . AL I dimil; ;oilsý ill ill .-';.
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TABLE 145 (Conciuded)

4. APERTURE CARD: Aperture ID, butt line, water line, fuselage station,
width, length, "Iing location: NOW (not on wing), BOT (bottom of wing), TOP
(top of wing), FWD (forward edge of wing), AFT (aft edge of wing, TIP
(tip of wing). All dimensions in inches.

5. ANTENNA CARD: Antenna ID, antenna type, polarization (HZ, VE or CI),
(length in inches, maximum gain in dB, vertical half beamwidth, azimuth half
beamwidth, side lobe gain, side lobe angle, back lobe gain).
Antenna types are DIPOLE, WHIP, SLOT, LOOP, PARDSH, (parabolic dish), LCPER
(log periodi,), HORN, SPIRAL, PSDAR (phased array).

6. FLLTER CARD: Filter LD, I iLter type, number of stages or order, (f litor

parameters which vary with filter type).

TYPE PARAMETERS

SGTUN single tuned stage (fo, B, y, ical)

TRCOUP transformer coupled stage (fo, •, isoL, Q, m)

BUTTER Butterworth tuned (fo, B, y, isol)

LOWPAS low pass (fvý, y, isol)

HIPAS high pass (fl, y, isol)

BPASS band pass (fl, fp, Y, isol)

BRJCT band reject (fl, fp, y, isol)

where fo = tuned frequLu;cy, B = b:1ndw idth, insertion loss,

iSol = isolation, Q = circ-uit Q, u ý iJnduct iVC coupling factor, fi =

upper break point, and ri = lower break point.

7. WIRE CHARACTERISTICS TABLE CAR[): Wire type ID, shielded/dounbeC sliCeddd/
unshielded code, number of twisted wires, cenductor diameter, conductor
conductivity, in:;ulation thickness, dielectric constant, intLrnal diami.n tr ol
shield, thickness of shield, thickness of jacket, shiel.d-to-Lnncr--'ondui'tor
capacitance, internal diameter of second shield, thickness of second shijed.

8. OUTSIDE ENVIRONMENTAL FIELD CARD: Optional table of extcrnal environ-
mental field levels, up to 90.

9. INSIDE ENVIRONMENTAL FIELD CARD: Optional table of internal environ-
mental field levels, up to 90.

10. ENVIRONMENTAL FIELD FREQUENCY CARD: Tl.le of co responding frequencies,
up to 90. Must be included if outside or inside environmental field levels
are given.
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T A B 11-1 1/4 (1

IDI13R SUBSYST1LIM INPUT DAL'A

EU RM"AT N OT FS

SUBSYS -SSII) I

NOTES:

1. A-IphanumeriL: subsystem identificatic~i

292



TABLE 147

)IDIPR EQUIP-MENT, PORT AND SOURCE/RECEPTOR INPUT DATA

-- ,• ,'OR'b~t"Ný I F~:ý

:.I.'QIT I D, S lPEC, V ,'All) , COMPl, CIA\SS , 1i, I, I

FREQ f f , N IN
u r f max

FTQTBL fl, f2, f3, 3

PORT = PID, P1, P2, P3, ... 4

SOURCE = SR CODE, adilim, P1, P2, P3, ... 5

S~RCEPTOR = SR CODE, adjlim, Pit P2, P3,.. 5

(Last three records are repeated for each port, and entire format
is repeated for each equipment.)

i ~NOTES :
EQUIPMENT CAM): Equipment ID, EIM specs to be used as starting

point (M461A, M6181D), fixed or adjustabl EiC limit, compartment ID,

security classification (none, confidential, secret, top secret),

water line, butt line, fuselage station.

r 2. FREQUENCY CARD: Lowest frequency, highest frequency, number )f

frequencies per octave, maximum number of frequenrdLes in spectrum.

3. FREQUENCY TABLE CARD: List of frequencies in spectrum.

4. PORT CARD:

(a) For equipment case: port ID, initial spectrum displacement

for source, initial displacement for recep Jr.

(b) Otherwise: port ID, wire or antenna, (subparameters

depending on wire or antenna), resistance, capacitance, induc-
tance, initial spectrum displacement for source, initial dis-
placement for receptor, filter ID.

(c) Suhparameters for wire: bundle HI), wire ID), point 1I), referCneC,

to return circuit (ground, shield, bal:,nced wire or Ltn);1lmeed wirCe

return, shield grounding configuratioii ". ito'" if wire is n lmshielded;
"open" or "grounded" if wire is sh1iclIdd; "open-open", "open-gl-odlldt'd",

etc. if wire is- double shielded), exposure to apertUre (expose~d or
not exposed).

(d) Subparameters for antenna: (antenna ID, verticaL piiut ing angle,

azimuthal pointing angle, water line, butt line, fuselage station,
wing location code (code same a:1 aperture)).

293

S . . . . .. . . . . . . . .... .- . . .. .--- -- "



I

I ABMR( 147 (con tkii Aue()

(a) For equipm-nt casc: "CAlE"', s pecLrum adjustment litmnit, narrow-
band specification spectrum, broadband specificaLion spectromi (for

narrow or broadband specif)icat ions, a user--provided table of fre-
quency 1 , level.1 , etc. , up r,t ten user Levels, may be given or the
alpha code word, NIL SPEC, to get the nil spec for the equipment).

(b) For radio frequency: "RF", spectrum adjustment limit, lowest
tuned frequency, high. st tuned froquency, power or s;ensitivitv,
channel bandwidth, RF modulation code (subparameters) , (harmonic
displacement level relative to fundiA-ental for 2nd, 3rd, up to 10th),
intermediate frequency for receptor only.

RF MODULATION CODE S;UBIPARAM'ET'RS

CW continuous wave none

PlIMl pulse duration modulation L. rate

NRZPC'i NRZ pulse code modulation bit i-.iL,

BPPJMI biphase pulse code modulation bit rate, modulation index

PPM pulse poiiLtion modulation bit rate, pulse width

TELEG conventional telegraph words per minu e, tone

fre!quency

FSK frequen,:y-shift keying bit rate, frequency
separations

PAL"IFNM pulse amplitude modulation pcak frequency deviation

RADAR radar

rectangular pulse RECTPL, btL rate, pou t; v ito.,

trapezoidal pulse TPZD, bit rate, pulse widtv,
ris.- and fall. t [

cosine squared COSQI), b.h rate, pulse widtit
gaussiall pulse GAUSS, bit rate, pulse width
chirp radar pulse CI EI'.R bit rate, poise wi~dtih,

r ;Ie tLt! f,_111 L iti
compress Lon ratio

API amplitude modulation signal Lype (voiice,
clippoud voice, or non
voice), bandwidth, modula-

tion index

D S1SC' double s~de band suppressed ignal type, bandwidth
carri e r

1,5S5B single sidu l, ind, lower ,elsit lt type, b;adwidth

USSE singl,2 side We ' upper sgigal type, bandwidth
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TABLE ].!I (Cn t inu,.)

RF MODULATION CODE SUBPAR\METERS

FM frequency modulation signal type, bandwidth,

frequency deviation

LOLKG local oscillator leakage narrow band level,
from receivers broad band level

SPECT user supplied spectra freql, levell, etc.

(c) For power line: "POWER," adjustment limit, voltage,
frequency, number of harmonics, number of phases, RS CODE,
(subparameters).

RS CODE SUBPARANMETERS

M461A MIL-STD-461A none

M6!8iD MiL-STD-61iSID none

M704A MIL-STD-461A none

SPECT user supplied spectrum freqi, level,, etc ...

(d) For signal/control line: "SIGNAL" or "CNTROL", spectrum
adjustment limit, lowest operating frequency, highest operating
frequency, signal code (subparaxeters), voltage or current, units
code, bandwidth.

SIGNAL CODE SUBPARA1'ETERS

PDM pulse duration modulation bit rate

NRZPCM NRZ pulse code modulation bit rate

BPPCM biphass pulse code modulation bit rate, modulation index

PPM pulse position modulation bit rate, pulse width

TELEG morse telegraph words per minute, teLat
trequency

PAM pulse amplitude modulation hit rate, pulse width

ESFIKE spiky bit rate, pulse width

RECTPL rectangular pulses bit rate, pulse width

TPZD trape'oidal pulses bit rate, pulse width,
rise time

TRIANG triangular pulses bit rate, pulse width

SAWTHI sawtooth wave bit rate, pulse width

DMPSIN damped sinusoids bit rate, real frequecn y,
imaginary frequency
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11I.I
TABLE 147 (Concluded)

SIGNAL CODE SUBPARAMETERS

VOICE voice none

CVOICE clipped voice none

SPECT user provided spectrum frequency,, level1' etc.

(e) For electro-explosive device: "EED", spectrum adjustment
limit, maximumi power for no fire, maximum ourreou for no fire,
(frequency, real part of load impedance,, imaginary part of load
impedancel ... etc.).
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TABLE 148

IDIPR BUNDLE INPUT DATA

FORMAT NOTES

3BUNDLE = BID 1

BPTS = PTID, Xi, Y, Z. " 2

BSEG = PTIDI, PTID sl, sh, COMPID, APID, ... 3

WIRX = WID, WTYPE, PTID, PTID, PTID, PTID, 4

(This record is repeated for each wire in the bundle and

entire group is repeated for each bundle.)

NOTES:

1. Bundle identification card: Bundle ID

2. Bundle points input card: Point ID, x,y,z, coordinates,

(repeated for remaining bundle points).

3. Bundle segments inp,'t card: Point 1 ID, Point 2 ID, segment

length, segment height, compartment ID, aperture ID, (-epeated

for remaining hundle segments).

4. Wire input card: Wire ID, wire type ID, wire point .-D's.
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6.2 TAKT CARD INPUT

The only card input requirt,d for TART is a control card speocitving tj h

task to be performed, and options to be used, as given hoiow. Ai, ope, at ila I
card for additional input mav also be used.

TART = TASK, Al, SP'

where TASK SGR for specification generation
= TO for trade off anal ysis

WAIVERI{ for waiver analysis
SURVEY for hzseline EMC survey

AT Al, additional ipnpt card follows control card. This card

contains the EMI Ima rin print Iimit (EMP[) in Gels t-i0
and the SGR adjustment:- safety margin (ASM) in Cols 11-20.
Both parameters must be right-justified within these fields.

A_ NOAT or not given signifies no add.itional input card

follows. EMIPL and ASM are as specifiod for IDIPR.

SP SP if supplemental printouts from transter model routines
are desired.

NOSP or not given signifies no printouts from the transfer .

model routines are desired.

Example TART = SGR, AI, St'

10. -20. (additiona] input card)

V

I--9 II
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6.3 DATA I ILLES

A list of all the Fi Les used by IDIPR and TART, along with other '
pert inent informationi, is given in Table 1t,9 and doetailed formats of thL1
data contained in these fil es is given in Tab) .e 1,50 to 159. A descriptionl
of each of the files follows: A

1. nUt F l systeon input fIle reters to user defined input
dIt.'t d iscuisý,ed above cL[.Lain jug a ill th-e control cards needed to run

Of)1PP'. or TART, as we I I as the data describ ing :i svs tem or modi ficatons
to ;t svs 1 ei fotr 11) 'lllP.

2. CARD I N. Th is ti I, is used by I l)iPR to s- S1 h 0 te cold image•es of I he
inpult cards dlalring inp ut decode. it is later ove rwritt en and used as
tile Wire Map File.

P.!r__c~essed hiiut File (PIF). This fi'oe is built by IDIPR dluring input

dccodc. For new jobs (no old ISF exists) , the format of the PIE is the

same as the TSF .except there are I;o emittc-r and receptor spectra. For
modify jobs, the system data is not written on the P1F, but the equip-
ment and wire bundle data is written in the same format a:- on the ISF.

4. 01 d Intrasysten Signature File (Old ISF) . This is an input: file

createdi during a preious run :ithar by IDIPR or TART. it contains
data d-fiining the system being analyzed including user - dlefined input
parameters, pirocessed data, and port s;pectra. It may or may not be
present for a1 y;Ve'n rUn. It not present, the systeom is defined by card
input ollIy. It Ptcst :lthe Lill ISF data 1a1' be :1110 vvud a-s i S cI-

i110d i 'd I i v addIt i oniI c ,a I m itp It s . A LI I'C' i 111 11[. IVL :can h1i V asJm di 1'e '"I
I F l's U5 dU, iL'eil, ,aIt 11 tlc u tII o til I N ono [: d i• tl8 i pt! t pe, r il-,11.

%. NeW ilt}rasvst e_ i !-Sij3ip i ore u le (GeneraJted 10V I_ l') . All ,'t put 1 111'

,'eeat-ed bI v 11V )IPR from the card input da&1a or Vrm01i ,in 01Id IS" 1:1odi i.c'd
by card input. The format is identical fto the old iTSF described above,
It is used u is input for TART.

6. New lntra.sy-stem Signature File (Generated by TART). An output file
created by TART during specification generation runs. It is identical

tu the above new ISF except that it- contains the adjustedI port spectra.

7. Unadfustedn tmti or ectrum File (UESF) . This fliL, as bul t I Ur:in l

initial processing, contains the initiatl broadband and narrowbond spectra
for all emitter ports. l)u-:•ng specification generation rums, SGR adjusts
these spectra and writes them on the adjusted emitter spectrum fi.lc, (AESF).

After all emitters have been examined rail adjusted [.n conjunction with a .
given recepitor, cdie AESF and i1ESF arc svmIpped, and the process is repeated

for tie in ext rec't ,r. For analysiss tasks rt oer than SGIR, thelL USESF is

used onlv a:; input h-v t' ii ice no spectrum adjustmet:-. are utido.

0j. I _n mdjj cseO d vŽ'' ti . . jpcv'tr,. , . (I ESIE)._r . 'I'i. i til , Im is li'I si, is

liii' iiisi- alit' v' e ýx•" e ,pl Ft I ee ;iins rt' cup t il poi-( SI )L'( 1';1.

'- 9
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* Ot L Th r mw~ait 1i I3 aI i I H. DhI' TI I I his I i Ic is! b u ilt du r iup,11 m- -
t ii au)ro ceit, 41i g con t atn1i ng p, ii. eqtLii1pirlilnt and port pararicet ers , L'x\Cep't theC

spoc't r~i ains :nput t rum point ors, fur recep0jtor port z;. BeCuriso I'~ seC 0CLecS
a r (-rct, c! o r ,:111(1 r2i ia L -,at'Ls al tur, i tieLLr poe) -t s ii ag ainstI it , eqitipernt,1 chit a is,
w r it I enl on !wepara te ti i ao for emit t ers and re0Ceptor0Is f I'i of C~ i el~tl f r)o-0

caM 1ug 1 I a give Vo 1 )0r.!S is roth 1 inloitt or- and re-ceptor, tihe data i S
enl hot11fi L Cea.

10. EiýLm% LLjpv hiaLa FilIe RL ). f i:',s i s the s a- t as the E EDF
albove excopUlt it contains emitter data.

LI . YWire Jhuind 10- F-ile ( BUNDLE) . 'Ehi S fii. built during initial pro-
i05 iig , c on t atn s a 11 wire bunI to data. for t he avg t ci. 'hiis dlata is iin

LtIle [u0rilpol )cc1fi e d ill LOLPH mittl data,

12. Wi re Mat. FileI. Th is F iik ohuli Lt duii~r tgju ii~at p rocesss it eontLain s

p roots:, id Wi re h nd lo da.ta iii the form L): 'rosz-t-r',Fecrencc mlap a rrta\'
'VreoI;a Jin)l t lie w i res ,segýmenIt S, and port. s. IIIis daLta; is -,Used asinlput

t o Iit, w ire-I ()-w i re and1 f Rield-tLo--%w:ire t railsIe itelel, rout Iinca; i n i AiR,

I 3. A. -rjy. lhic; l ilt,, built Jlir iug jui t LiaI process.; ii, colitt (.1 ins Intl c
systen. data, contI rot I 1f~a d~tl.i clIaocVc' Ce0lem, aInd Oi. ; he t~ti fill to I use
b)y TA RT.

14. Ad just iteLI1: kiri t. e-r SporLt. rca, FjIle ( AIKSF) . flIt i s t'fIle i s u Isekd 1 'A [RTF
during spedi t ict ion gene tat i.nn and coo La ins tL'ajuse spcr h'rtle

emitter p~orts. [Theig a unit stl nsbark and, fortlh be bacoen AES U
and ITESF files each Limre 'the emitter SpecLuca Pre readj usted a,;istrs
above [or the 111SF.

15. AdjjrtiLed Roecepto inrýpeCLrum__File (1F A ... I` tLe 51,, SI 5I1

the AEISF except thiat it rout airis Ahe aujuti e u pt r s :I.

16B. Base 1lin PrarisCe r File. ThiS is le LS ho ii t by WfART do r ii,, StItt
su -iirvey 1ru11 usand con t a in1s I hie rece'iVed sIgnla t rasl for riat 103, awlr.' SM

man;ir~ns for Ai I COup toil liorL pail-s andi [rein t lie Ietail sin lland en' i ronl-

IIr1out a I I it Ik It ilIiL to Wl eLc r po ata 1 irk'qlior1C lea L's I i' an hilp:.t t0

TA RT' f or wal vt r aiim I VS ia lirdl I r;rct-ol f .iii:r IVS it S1I-115;.

I I. SGR P .rI It hr "I' I o e Si\ IF) VI Ii is ; i um ci c IUnd111 in 11,:;]L t Ic. i I o l 1011i

t ioul to týiiorc ad]j w;I oil ei I tLi LC plttct. r; Iiiit t riu o W[rilt tii: iio i

dctermiiiiict tiln ol kiiii'l i vo'l nit ert~croiii. 'tic teeI, i c~i I I I]i I I I It.ii

oire Wh ich Was r1 io use'd ti ml) ore f lit I 48 i al 1, it;[ d ('11 ii I I ko 0 o c I .

8 B. Serate.. 1rIrausfur FiiC ('Scwl'?) _. iiiis 1-1(-i I iteil [IV' iARTI hin imi

spe c i fc cat 11on geneuratoio aniid ('014tatins the t rait, en relt t o t roiitn ecioi t Icor p 1) c(I

Lio ond L t r ilnto the roep t ~or at etachi Irequ c-iliy.
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TABLE 150

[NTRASYS'JTEM SIGNATURE FILE

REI,ATIVE KELAT IVLE I IDIVR PRO(GRA!4
RECORD l"O. WORD LOCATION DESCRIPTION MNEMONIC

1 Number of antennas NANIT2
2 Number of filters ItFTR2
3 Number of entries in wire NWCT2

cbaracteristics table

4 Number of characters in ITITL
tJ tie

5 Number of characLers in IR I iK

remarks

6 Systen tLype code ISYS2
7 Number o! ijertures NAPR2
8 Number of environmental NEFQ2

field level array-,
9 Environmeno-al field level 1E012

flag

If ITITL -, 0 TI'ILE(T)
Title I = I, LT]TL

If IRMRK - C JIRX(I),

Remarks I I, Il-

4 Longitude (ground station) SLON
2 Latitude (ground station) SLAT

3 Altitude (feet) groand ALT
station only u s o

4 Adjustment safety margin AS M
5 MI margin print limit EIPL

0C:onductivity (gitl sLt

7 Relative permittivity EPSR

S p are TILE TA

9 Spare 1RUD) 1 US

It: SYS2. # 2

5 Con'cal nose limit (inches) .s;q
2 Fuselage :'aidins .HO"
3 Core radi u• •jHoC,
4 •atcr line ok ccntroid WJL I

WaLer 3.n. of bottom WJI,)'T

6 Mod.ýl code; 0 round, MDL

I VlaL
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TABLE 150 (Continued)

RELATIVE RELATIVE { IDIPR PROGRAN
RECORD NO. WORD LOCATION DESCRIPTION MNEMONIC

If SYS2 = 1
6 1 Butt line of wing root WRBL

2 Water line of wing root WgWRL

.3 Fuselage station of forward WRFFS" ~wing root

4 Fuselage station of aft edge WP•\FS

of wing ruoL

5 Bitt line of wing tip WTBL
6 Water line of wing Lip WTWL
7 Fuselage ;tation ot forward WI'FFS

edge oe wing• tip
Fuselage station of dft edge WTAIFS
of wing tip

It NEFQ2 0

7 tnvironmental field level EFQ2(i),
trequencies I = 1, NEFQ2

If IF012 = 1 or IEOI2 = 3

8 1 Outside environmental field E02(1),
levels £ = 1, :4EFQ2

if LEOl2 = 2 or lE012 = 3
9 1 inside environmental field E12(1),

lovels I = 1, NEFQ2

I If NAPR 10 and NAPR # 0

10 1 Aperture integer array IAI'PM2 (I , i)
"Aperture Iloating point array APPRI12 (1, ,J)

I - I, N

3 Aperture in lLe por l-rri aV [AP1'M2 ( i , 2)
I I L , \t t

If NANT 0 and NANT • l
11 Antenna integer array IAI'M2 (IANT. t),

[ANT 1 !, NANT
I = 1, 4

12 12Antenna floating point array APIRM2 (IANT, i)
IANT = A, NANT,
[ =1, 7

If NFfR 0 and NFITR 21
13 1 Filter integer array i.LT2 ([zvIR, [)

-- ______= 1, 4

I1,
3-•



TABLE 150 (Continued)

RELATIVE RELATIVE II 1'1R PROGRAM
RECORD NO. WORD LOCATION DESCRIPTION M1NEM]ONIC

14 2 Filter floating point array 1i,' i2 (tFtK, 1)4 "' i, NFTF,

1=1,6

i f .IN Cr - 0

15 1 Wire characteristics tabl ¼ý'X. .I, J)
integer airay I ,

16 2 Wire c'iai,1Ctcristics table U12 1, J)
floating point. arrayI 1 NWCT,

I , to

if IEQ - 0 and IEQ _ 4u

17 1 Equipment index '

2 Number of ports/equipment NI?
3 Equipment integer array I

t I , 6
4 Dummy placeholder iDUM
5 Dummy placeholder I DA".I
6 Number of frequencie:; per NFO0)

octave
7 Number of user bupplied NFQU2

frequencies (Up to 90)

8 Number of frequen .'.- to be NFRQ
used for the equipmei;t as
output

9 Maxnium. number o0 [req eonci,.11Ž5 1 o:.Q

If IGO # 4
18 1 Equipment floating point array EPRM2([)I I = I, b

2 Highest frequency to bc | Pit [-'
considered as specified by
user

3 Lowest frequency to be con- FLU2
sidered as specified by user

I f NFOIJ2 - A ond NFQI") - 90

19 1 Number of user surpli, d fre- VQ':;i.?(l0
quencies (up to 90) I I , NIC):2

If NFRQ 0 and NFRQ 90

20 1 Frequency table l.iiI.)
I I, NFKQ
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TABLE 150 (Continued)

! RI,'AT [VI, REIATI V E I I- : I'RO.l-xM
UICORDI) NI. WORID LOCATI ON I)ESCRI PUTLON NNIEUON I C

I 1 NFRQ " C)
21 1 Minimum frequencies for b FMLIN

port types for sc-irce and

i 0eceptor

2.Maximum frequencies for 6 IFMAX
port types for source and
receptor

If NP ý 0 and NP - 15

"22 1 Port integer array IPPIRŽ2(IPRT, 1),
]IPRT = I, NP,

4I = 1, 10

5 '23 2 Port floatiog point array PP\RM2(LPRT, fl,

1PRT = 1, Nil,
I = i, 10

If ITYP = I or ITY 1'

24 14 Source integer o, raI 1So2 LI,'F, 1)SI L-t. U

f 25 2 Source floating point array SRCE2 (IPRT, 1),"• ~I = U, IENi"

If ISR ý 1 and NR • 0 and

NR - 20
26 1 Source floating point array SRCE2(IP1RT, I),

I = iS, IEND2

If ITYP = 2 or ITYP = 3

27 1 Receptor integer array IR02(IPRT, 1),

28 2 Receptor floating point array RI'R,2 (IPI'T, 1)
I I, I E.N )

Receptor floating point ;nrray I'R (IIT K)

29 1 Minimum I requo~ncy 0Flt 11i* t f-erttv ~l'
29 12 Maximum froquency for em i ft-ter I I2;

3 Minimum frequency for receptor IFIiR

4 Maximum frequency for receptor 1.tF21R

5 Subsystem )D fDSS

6 Equipment ID 1 I)EQ:
7 Port ID I D PRT

8 Minimum required frequency for RFRlE.
emitter
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TABLE 150 (Contipued)

RELATIVE RELATIVE 1D1) I'R PRoGRAM
RECORD NO. WORD LOCATION DESCRIPTION MNEMONIC

9 Maximum roquired frcquency R.T2J
for e;,I tt r

10 Mirnimum required irequency R, U

for raceptor
11 blaximum required frequeucy P Il. '

tor receptor

12 Effective bandwidth of
enti t er

13 Effective bandwidth o. IWR
receptor

If IFIE ý 0
30 1 Emitter spectra SPE(I, 3),

(Narrow band and broad 1btwd) I =I., 2,

j lFIE, ].F2E I
2 Emitter spectrum JIE.],(I, J),
limit (Narrow band and broad 1 1, 2,
band) J IFIE, IF2E

If IR '/ 0
31 1 Receptor spectrum SPR(JI

j = - IIR, LF2R
2 Receptor spectrum SPRLIU(,J,

limit - = Fl..R, IF2R

{2 1 End of eqpt data flabi ý99 9ý9

Sf rIWB2 - 0 and iWB, 50,
iWS - 0 and NWS _ 10

33 1 Bundle index IWB2
2 Number of bundle segments NWS
3 Endirg index in brundle NWS41

segments integer array
4 Number of bundle segments NWS2

times 2

34 1 Bundle index 1W1B2
2 Buncle inte,;er array Ili IRm2 (I) ,

1 - 1, 3

3 Bundle segment integt' array IBEP.(I),
I i, NK,'b41

I ) K 3 and K " 40
35 1 Bundle node point integer I JIPl.' (I)

array I I K j
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TABLE 150 (Concludod)

"" II'IAT VI' V ,; RE'LAIlV I ID[IPR I'ROCGRAM

I ECOR) No. W )RD LOCAI' [ON L'SCR11"!tON MNE'MON 1C

3- L i3undle node point tioatiug BPTC2(l),
point array I =, J

If NWS2 > U and NWS2 <40
37 1 Bundle segment floating BEP2(I),

point array I = 1, NWS2

___If IWIR > 0 and IWIR < 50
38 1 Wire integer array IWPRM2(IW, J)

IW = 1, IWIR,

1 , 3

If K > 0 and K - 15
39 1 Wire integer array IWPRM2(W, .T)

i = 4, K 2
40 End of bundle data flag 999 q99

t!
r

• I
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TABLE 1.51

UNADJUSTED EMITTER SPECTRUM FILE

MNEMONIC USED IN TART DESCRIPTION NOIES

IFIE Lowest frequency pointoi
IF2E highest frequency pointe:
RFR]E Lowest required frequency
RFR2E Highest required frequency
BWCE Equivalent emitter bandw&. iih
(IPVE(I), I 1,3) Subsystem, equipment, port

pucked ID's
IEQE Equipment index
IPRTE Port index

((SPE (I, J), i = 1,2), Narrow band (I 1 ) anu
J IF=E, IF2E) broad band (I = 2) veiuss'o'n

levels
((SPELIM (I, J), I = 1,2), Narrow band and broad band
J = IFIE, IF2E) emission limits

NOTI'.:

1. This block represents a logical record in the file. The second
block represents another logical record. These two records are
repeated for every emiLter port, by equipnment. After the last
emitter port, an end of file is indicated by IFIE = q99.
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TABLE 152

UNADJUSTED RECEPTOR SPECTRUM FILE

MNEMONIC USED BY TART DESCRIPTION NOTES

IFIR Lowest frequency pointer 1
IF2R Highest frequency pointer
RFRIR Lowest required frequency
RFR2R Highest required frequency
BWCR Equivalent receptor bandwidth
(IPVR(T), I 1,3) Subsystem, equipment, port

packed ID's
IEQR Equipment index
IPR'rR Port index

(SPR(I), I = IFIR, IF2R) Susceptibiiity levels
(SPRLIM(I), I = IFIR, IF2R) Susceptibility limits

These two logical records are repeated for every receptor port, byequipment, in the same manner as in the unadjusted emitter spectrum file.

NOTE:

i 1. End of file indicated by IFlR = 999
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TABLE 153

EMITTER EQUIPMENT FILE

ýEMONIC 'USED BY TART DESCRIf'TION NOTES

IEQEF Ecquipmexit index
NPP, 'E Numbe-r of ports for this equipacant

(IEPRME(l), 1 1, 6) Equipment integer array (see 5.2)
NFQ02 Number of frequencies per octLive
NFQU2 Number of user supplied frequcIlcies
NFQ E Number of frequencies in operlLL:g

range

NFQMX Maximum number of frequenciec;

(EI'RME (1), I 1, 5) Equipment floating point array
(see 5.2)

F1112 Highest freq~iency
FL02 Lowest frequency

If NFQU2 > 0 (mQTBLU (1), Table of user supplied frequencies
I = 1, NFQU2)

If NFQE > 0 (FQTE (I), I = 1, Table of frequencies in operating
NFQE) range

I Dummy read

(IPPRME (I,J), I = I NPRTE), Port integer array (see 5.2)
J= 1, 10

(PPARME (I,J), I = 1, NPRTE), Port floating point array (see 5.2)
J = 1, 10)

(ISOE (I,J), J = 1, 6) Source integer array (see 5.2)

(SRC,. (I,J), J 1 1, N) Source floating point array (see I
5.2)

If ISRE = I and NR - 0 Spurious harmoluic levels for ri 2

(,RCe (1,J), J = N + L, N + NR port

The last three logical records are repeated for I = 1, NL'RTL but
skipping values of I when IPPRNE (1, 10) ý 2 (skip the por|i! thal
are not emitters). The entire format is then repeated for ,ach
equipment.

NOTES:

1. If an equipment case, N = !SOE (1,2) + ISOE (1,3) + I

Otherwise, N = ISOE (1,3) + 5

2. NR is the number of spurious harmonic levels.
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TABLE .1.54

[ ~RECEPTOR EQUIPME.NT FILE
JMr MONIC USED BY TART C DESCRIPTION NOTES

IEQ L Equipment Index

SNP RTR Number of ports for this equipment

(IEPR (I), I = 1, 6) Equipment integer array (see 5.2)
NFQ02 Number of frequencies per octave
NFQU2 Number of user supplied frequencies
NFQR Number of frequencies in operating

range
"NFQMX Maximum number of frequenies

(EPRMR(1), 1 =1, 5) Equipment floating poiat array
(see 5.2)

FH12 highest frequency
.. •FL02 Lowest frequency

If NFQ112 - 0 (FQTBLU (I), fabke of user-supplied frequencies
1 1, NFQU2)

If NFQR 0 (FQTR (I), Table of frequencies in operating
I = 1, NFQR) range

Dummy read

((IPPRMR(I,J), I = 1, Port integer array (see 5.2)
NPRTR), J = 1, 10)

(PPARMR(I,J), I = 1, Port floating point array (see 5.2)
NPRTR, J 1 1, 10)

(IROR (I, J), J 1. 6) Receptor integer array (see 5.2)

(RPRM (1,J), J 1, N) Receptor floating point array
(see 5.2)

1,2
RPRM (I,M) IF bandwidth

The last three logical r-cords are repeated lor I = i, NPRTR, skiip:ing I
values of i when IPPRMR (I, 10) = 1. (Skip the ports that are not
receptors. The entire format is repeated For each equipmnnt.

NOTES:

1. If electro- explosive device, N IROI{ (1,3) + 3
If equipment case, N IROR (1,2) + IROR (1,3) + 1.
Othen;ise, N T IROR (1,3) + 5

2. If RF port and user-supplied specurum, M I IROR (1,3) + 6
Otherwise , = 11
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TABLE lJ5

WIRE BUNDLE FILE

MNLMONIC USED BY TART DESCRIPTION NOTES

iBNOLE Bundle index
(IBPRM2 (I), L 1,3) Bundle integer array

IBEP2(i) Bundle segments integer array

(rBL;2(1), I - 2,N) Bundle .egments integer array 1

(IBPT2( L), .1 = L,N) BundLe node points integer array 2

(fVC?(I), , 1N)Bundle node points floating point 2(,W[C.(I) I =IN)array

(BEP2(l), I = 1,N) Bundle :3ogments floating point 3
array

((IWPRM2 (I, J), I = 1,N), Wire integer array 4
J 1,3)

IWPRM2 (I, J), J 4,N Wire integer array 5

The last logicaL record is repeated for every wire in the bundle, and
then the whole format is repeated for every wire bundle

NOTES:

1. N = 4 x (number cf bundle segneitsl ± 1

2 N 3 x (number of buodie points)

I,3 N = 2 x (numbe r ol bnd tI. point -)

4. N - niIIbe r olf wL Lrca3

5. N = number of wi-, r points
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TABLE 156

1WIRE MAP FILE

MNEMONIC USED BY TART' DESCR[PTION NOTES

KBUN Idc,-x of bundle

NWIREF Number of wires

NBSEG Number of bundle segments

AVGSEP Average separati,:n between two wires

(SEGLTH(I), I 1,10) Length of Ith segment

(SEGHT(I), I 1,10) Height of Ith segment

(IDAP (I), I 1,10) ID of aperture to which Ith segment

( D)is exposed

i s_((IWID(1)) Io of Ith wire

IWTYP (I) Wire type ID of Ith wire

WIRL (I) Length of Ith wire

(NFLAG (1,J), J 1,10) Termination flag of Ith wire, Jth

segment

(I15 (L,J), J - 1,1-0) Number of gruunc.; on left side of
Lidh wire, Jth ;g/t

(iS2 (1,J), J = 1,10) Number of grouflds on riglit sido of

Ith wire, Jth scgm,.nt
(((IEND1 (I,J,K), K = 1,11), Packed list of port connections for

J =- 1,10), I = 1, NWIRES) Ith wire, Jth segment

These two logical records are repaated for every wire bundle
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1.

4. , 
'I

BASVIA N I; fkANt; 'lK Fl.l1'

RECORD MNE.DK'NIC USED BY TART DESCLE TION NitfP

InT!il No. of words in tiileB1 IiRM No. (if words in PRhl 1-

ITITLE > 0 TITIE (I), Array contaliuing the tiLec (on,,
F2 1 = 1, ITITL character per word)

IRMIU > 0 RMPK (I), Array containing remarks (one
1 1i, £1RK character per word)

RI IPVR(1), £1 1,3 Subsystem, eipment, port packed

IEQR tecepLUY equiiL-'eilI indeIX
IPRTR Reccptui jvwt i•.dex,

IFiR Lowest fraqcee pointer for
receptor

IF2R llighei't frequency inter foir
receptor

R2 NFQR Number of frequencies for receptor

R3 FQTRf) IL N[ O 1 Q1 ROecep tor frequiency table (Hiz) 4
IF'TBMII), I=1, NFtR Receptor frequency table (dB if;,)

IPVE(1), 1=1.,3 Subsystem, equipment, port packed 4
ID' s

El I EAQE EmI tiir equipment index
IPRTE Emitter portL ,n

E2 uFqQE Niumber of ?m itctr frEItLICe, iL's

F3 FQTE(C), I- L, NJFQE Emitter frequency table (14z)
FQTBE",(I), I--l, NFQE Emitter frequency t:abl.e (dWH lQz)

NOTES:

1. This Mock, B , represents tile first iogi.cat record in Liuh
Basel in1I Trans fer Fi le . The Fi ret thiroe records (hll, *_" I)Iare not repeakod.

2. 2aranuettrs ,,Let to 999 for NI.)-ND -Fi L,.

3. Recmrds bd and R3 exist onl 1y ci Ft l c !trie I port il RCP I' ,T".

4. Piramel er. set I o 99)B For uld- 1 1.M i 10; 1u JVeil lICP'.

5. Records Q aind F''3 exiSt. only v aftir tle, I i rat port ill Er['R EQPT.
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TABLE 157 (Concluded)

RECORD MNEMONIC USED BY TART DESCRIPTION NOTES

IPATH Coupling path code (1-7)
IFICE Lowest common emitter frequency

pointer

IF2CE Highest common emitter frequency
pointer

E4 IFlCR Lowest common receptor frequency
pointer

IF2CR Highest common receptor frequency
pointer

EMMX Maximum EMI margin for port pair

EMINP Integrated EMI margin for port pair

TRNSFE(I), I=IFlCE, Transfer function at emitter
IF2CE frequencies

TRNSFR(1), I=IFICR, Transfer function at receptor
IF2CR frequencies

E-5 ((EMSE(IBI), IB=1,2), EM! margins at emitter frequencies
I=IFICE, IF2CE)

((EMSR(IB,I),IB=1,2), EMI margins at receptor frequencies
I=IFlCR, IF2CR)

RSIGM(1), I=IFlCR, Received signal due to this emitter
1F2CR at receptor frequencies

(Records El-E5 repeated for all EMTRS coupled to RCPT)

999 17ND-OF-LiNIRS I-or receptor

R4 I RSIGEb i) I=IFIR, Received signal due to environmeCtal

_ NEFQ2>O IF2R fields at receptor frequencies

EMT'X Maximum EMI margin

EMINT Integrated EMI margin from total signal.

RSIGT(I), I=IFlR, IF2R Total received signal at receptor

EMS(I), I=IFIR, TF2R frequencies

(Records R1 through R5 repeated for all RCPT ports)

999 End of receptors
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TABLE 158

SGR SCRATCH FILE

IMEMONIC USED BY TART DESCRIPTION NOTES

SBIDE(1), 1=1,5 Unpacked Subsystem ID
EIDE(I), 1=1,5 Unpacked Equipment ID
PIDE(I), 1=1,5 Unpacked Port ID
IPVE(1), 1=1,3 Subsystem, Equipment, port packed

ID's
IEQE Emitter equipment index
IPRTE E: tter port index

IPATH Cuu~iing path code (1-7)
NFQE Number of a'mitter frequencies
IFiE Lowest emicLcr frequency pointer
IF2E Highest emitter frequency pointer
IFiCE Lowest common emiLer frequency

pointer
IF2CE Highest common emitter ;reqeuncy

pointer
IF1CR Lowest Conmnon receptor frequency

pointer
IF2CR Highest conmon receptor frequency

pointer
RFRIE Lowest required emtr frequency index
RFR2E Highest required emtr frequency index
BWCE Equivalent bandwidth for emitter

('RNsFR(1), [=IFICR, IF2CR) Transfer function .a receptor
frequencies

(TrNSFE(l), I=IFICE, tF2CE) Transfer function at emitLer
frequencies

((SPE(I,J), ME1,2), Emitter Spectra
J=IF1E, IF2E)

((SPELIM(I,J), 1=1,2), Emitter Spectra Adjust Limit
J=IFIE, IF2E)

(FQTE(1),I=i, NFQE) Emitter frequency table (liz)
(FQTDBE(1),I=1, NFQE) Emitter frequency table (dB Hz)

(Above two records, each block representing a rw.ord, are repeated for all
coupled EMTR ports)
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TABLE 159

L 'SCRATCH TRANSFER FILE

.,. RECORD MNEMONIC USED BY TART DESCRLIPTION j NOT'1'"

iR NFQR Number of receptor trequencies

S2 FQTR(I), I=1, NFQR Receptor frequency table (Hz)
FQTDBR(I), l=l, NFQR Receptor freqeuncy table (dB Hz)

SBIDE(I), I=1,5 Unpacrked subsystem ID
EIDE(I), 1=1,5 Unpacked equipment ID
PIDE(I), 1=1,5 Unpacked port ID

.1lEQE Emitter equipment indcx

El IPRTE Emitter port index

IPATH Coupling path code (1-7)
IFICE Lowest common emitter frequency

pointer
"IF2CE Highest common emi LLcr frequency

pointer
IFICR Lowest common receptor f-equency

pointer
IF2CR Highest common reccptor frequoncy

pointer

E2 NFQE Number of emitter frequencies

FQTE(I), i=, NFQE Emitter freqeuncy table (11z)
E3 FQTDBE(I), 1=1, NFQE Emitter f1eqLency table (dB Hz)

(Records El through E3 repeated for all EMTRS coupled to RCPT)

R3 R•_RGEF(1) , I IFIR, Received signal from environmental

IF2R field

(FoLlowing recortd R3, the format is repeated For each rec cpt .u port)
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Section 7

I I'•CAiP PRINTED Ot' r'I'EI'

7.1 [DIPR PRINTI') or11rl'tr'

The printed output from ID.LtR falis into the tolIowiniv cdtego'eros

7.1.1 Error Messages

During Input Decode, if errors are found in the data, an appropriate

error message is printed with the data card, as illustrated in Figure
Additional error messages are printed during Initial Processing if errors
are encountered during file updating or in generating initial spectra.

FIGURE 7. EXAIPLES OF INPUT DECODE ERROR MESSAGES

***CARD NO. 25

PORT=AIDOT,WIRE, (BNDL2.,B,? W2.A2,GNDh).C;ND,NOTEX),50,0,0,0

***ERROR NO. 4 -"r -ý----

*****NO. PARAMETERS INCORRECT
***THIS CARD WILL BE DELETED***

SOURCE"SIGNAL,3..,20.E3,4.E8,RECTPL(20.E 1, I.-6),i0,VLTS,4.E6

• **CARD NO. -- 6
SOURCE=SIGNAL,3..,20.E3.4.E6,RlCTPI.(2-.E3,1.E-6),iO.VLTS,4.E6

***ERROR NO. 5

*****ILLEGAL SYNTAX
***THIS CARD WILL BE DELETED***

7.1.2 Input Data Card Image

At the end of Input Decode, a list of all input cards read is printed.

7.1.3 Intrasystem Signature File Report

During Initial Processing, a report of a.l the data that comprises the
system for which the analysis task is to be performed is printed. As this
data is also saved on the Intrasystem Signature File (ISF) generateu by
IDIPR, this report consists of a listing of llie ,l;,t j on Iw li few I!.'. V. ) I r-ii

Initial Processing, a report If the old I"" I i le, Iv.1-i .I: ilpil, II IiiI1'. 111.1y.

optionally be printed. The IS: report co .lsi:;It; ,0I -1 priil mll ll I, I,

data, the equipment data, followed by the equpiiincoI ': I r,.,i,,cv It:,hl,.

initial spectra of each port of the equipment, and of the bundle data. The
spectra printout for each port in the system consists of thle initial
emission (broadband and narrowband) spectra and receptor susceptibility
levels dependent on their specification as a sou :e and/or receptor. These
levels are obtained from spectrum model synthesis f the input data and
integrated to the equipment frequency table. If an old ISF is used that
was written by a TART SGR run, and if no changes are made to the input data
of the port, the spectra would be the adjusted spect:ra from the TART run,
since initial spectra are computed only for new or modified ports. An
example of an 1SF report is given in Figure 8.
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NEW Tlý, FTIE

SUNf)LE

IO1 RNDL t

NOT)F POINTS&
40DfE y V 7

41 goo AU.0 3'O0.o4
ci 1.a. ~0. 400.0

BUNDLE SEGMENTS'
POIN-T 1 POINT 2 C~4py ADEPTURE LENCTH AFIGHT

Al R1. roMoI TOlPfl 270.q4.

WIRESI

10 44rT TYPE POTNTSI

Riwi S~f22 A 10 e

Si2 SprS2 Ri cl

FIGURE B(Continued)

SAMPLE REPORT OF INTRASYSTEM SIGNATURE FILE
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NEW 1SF rOLr

TINI TITAL Pn0 PT S P Er TR A

SUB:0N FOPT I IJHFOOC F09T? PVCON #=RCPf~

13.100703~u 130.0 100.0 132.0 02.06. IAO
1 2 0 I 031 0 0 1 0 03.0 10 2.0 3 1 .

:6 .4007* 1100 10 0.:0 is a2 10?. 0 86. 0 lir, ,
.96200E* 03 13 0.0 100 132.0 10a2.0 66.0 i16.0
7 4 .20 a.04a 130.0 100.0 132.0 t? 2 0 46. 126.

9 47608E03. L107.0 1'. 3.0 02.0 3. 0.

S %E6 -1034. -10640 712.5 47. 1u. aiL4.
12 ZA 0140 -1303.0 - 1?.C1064.0 Q55b5. 3.0c l1F.Oa

13 .229OE+06 -1034.0 -106.0 L39.0 109.0 86.0 11A'.0
9-1034. *11 tr0 a16. 83.8 0 3. L02 86 116.0

16 .9I85,0E+,06 -1036.0 -10764.:0 71.7: 77:9 11b.0 116.0

I7 .31*67*07 -103'o.oa -1064 .0 63l.7a 3571 ft. 11 j.o I
18 .39327+07 -1034.0 -1064.0 Q5 .?A 29.'r p. 0 116F. 0

Is .1 23E+O06 2130.0 -106.0 60.0 20.0 V 10.0 131 . 0A
2I .314674080 2033.0 -106.0 50. r* 3 20 8 V13.03 113.0
It .8291S.08 2103.0 -106.0 60r.0a 4 2.0 103.0 II r 1.0
23 .12587.09 0.1 40 0.06 0. 0.0 103.7*60 133.,0
24 :210A E+ 0 .7 - 1:0 10.40 b;0 0.07 101.0 133l:0
25 .03932E07 103.0 106.0 0q.0 0.0 103.0 131.0
26 .719677+10 20.0 10.0 50.0 20. 0 103.0 13 3. 0
27 .211173t01 20.0 10.0 0O. 0 20.0 101.0 133.0
28. .30k6E108 20.0 -0.0 20.0 20.0 103.0 133.0-

29 .5063E'1O9 0.0 0.0a0 0.0 103.0 133.0
26 .1007E410 0.0 0.0 0.0 0.0 100.0 131.0

FIGURE 8 (Concluded)
SAMPLE REPORT OF INTRASYSTEM SIGNATURE FILE

(Part 4 of 4)
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a

7.1.4 Debug Printout

An option is available that, if used in conjunction with a source
listing, would print internal flags and messages to aid in debugging.

7.2 TART PRINTED OUTPUT

The Task Analysis Routine (TART) printouts are summaries of EHI
mc.rgins between emitter-receptor port pairs .d total received signal from
all emitters into cach receptor. For EMC specification generation (SGR) runs,
summaries of emitter and receptor spectrum adjustments are also printed.
Optionally, the vser may request supplemental printouts which provide detailed
transfer model outputs. These outputs are described below in relation to the
four TART 0aalysis tasks.

7.2.1 ENG Specification Generation Outputs

The Specification Generation Routine (SGR) outputs are provided for the
three SGR phases: emitter spectrum adjustment, receptor adjustment, and
unresolved EMI. After these, the finally adjusced spectra are summarized
for each port.

7.2.1.1 Emitter Spectrum Adjustment Summary - A sample emitter adjustment
summary piintout is shown ii Figure 9. In this, as well as all other emitter-
receptor pair summaries, entries are listed by ascending frequency from both
the emitter and receptor frequency tables. Hence, the first column gives the
frequency, the second gives the base (i.e., ENTR or RCPT frequency table)
from which that frequency was taken. In the third column the letters "REQD"
are printed if the frequency is within the emitter's required output frequency
range. The transfer ratio in dB, which is printed next, includes all transfer
from the emitter port generator to the receptor port load, including filtern•,
antenna gains, propagation loss, inter-wire coupling, etc.

The next series of output columns give narrowband (discrete) and broad-
band (continuouL) emitter spectrum and EMI margin data after adjustment in
conjunction with the receptor. The EMI margin and received signal level are
printed at both emitter and receptor frequencies, while the adjusted emitter
spectrum level, the amount of spectrum adjustment, the relation to the
present spectrum level and the adjustment limit are printed at emitter fre-
quencies only. In addition, the bandwidth factor in dB is printed for broad-
band. If at a given frequency a broadband or narrowband margin is below -900
dB, it is not printed, These result from emitter spectra at -1000 dB (no
emission) and receptor spectra at +1000 dB (no response).

f The adjusted margins are received signals at the receptor frequencies

computed by interpolation between the emitter frequencies on either side.
Hence, if one of these emitter points is -1000 dB, the interpolated signal
will be between -1000 and the next emitter point. Such outputs should be

t ignored.

I",
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7.2.1.2 'Receptor Spectrum Adjustm~ent Sumnury - The receptors are adjusted
after each emitter has been adjusted in conjunction with each receptor. This

Sid j u s t m e n t i s m a d e i n c o n j u n c t i o n w i t h t h e t o t a l r e c e i v e d s i g n a l C -
from all emitters coupled to the given receptor. SGR prints a sutmmary of

this as llustrated in Figure 10. The frequency is printed first, followed
by "REQD" if the frequency is within the receptor's required frequency range.

Next, the adjusted EMI margins to the total signal, the total signal level,
and the adjusted receptor spectrum susceptibility level are printed. The
amount of adjustment and the relation to the adjustment limit of the receptor
spectrum are also printed.

7.2.1.3 Unresolved Interference Summary - After a given receptor port has
been adjusted, SGR scans through the emitters coupled to it and computes the

new margins. If the maximum margin exceeds the user supplied printout limit,
a summary is printed as illustrated in Figure 11.

The outputs in this summary are similar to those for the Emitter Spectrum
Adjustment Summary without the adjustment data. The frequency base, and trans-
fer ratio are printed as before. The receptor spectrum level at the receptor
frequencies and the interpolated values at the emitter frequencies (identified
by an "I") are printed. If the frequency is within the receptor frequency
range, an "R" is printed also. At each receptor frequency, the relation of
the receptor spectrum level to the adjustment limit is printed next.

Following the receptor outputs, the EMI margin, emitter spectrum level,

relation of the emitter spectrum to the adjustment limit, and the received

signal level are printed for the narrowband and broadband emitter spectrum
components. The interpolated emitter spectrum values are identified by -.
"I", and the required emitter spectrum points are identified by an "R" next
to the emitter spectrum level. For broadband, the bandwidth factor, in dB,

is also printed.

7.2.1.4 Finally Adjusted iort Spectra - After all of the spectra have been
adjusted and all unresolved interface has been determined and printed, the
adjusted spectra for each port are printed. The format is identical to that

of the initial port spectra outputs (See Section 6.4.3).

7.2.2 Baseline System EMC Survey Outputs

For each case with maximum EMI margin exceeding the user printout limit,

CEAR prints a summary, as shown in Figure 12. The format is identical to that

of the SGR Unresolved Resolved EMI Summary, except that the relation of the
emitter and receptor spectra to their adjustment limits are not printed since

there are no adjustments in this analysis. The above discussion for the SGR
output regarding erroneous values due to interpolation with one spectrum point
at -1000 dB also applies here.

An output is also printed giving the margins to the total received

signal, and an extample of such output is shown in Figure 13. The format

is similar to the SGR Receptor Spectrum Adjustment Summary, except that no
adjustment data is printed.
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FIGURE 10

SAMPLE OUTPUT- SGR RECEPTOR SPECTW4 M ADJUSTMENT
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7.2.3 Trade-off and Waiver Outputs

)These outputs are similar to those for the baseline E4C survey. If
there was a path between a given port pair in the baseline system analysis,
the baseline EMI margin and the change in the margin are also printed. If
one or both ports were added or there was not path in the baseline system,
the outputs are the same as for the baseline survey. The trade-off and
waiver analysis outputs are illustrated in Figure 14.

7.2.4 Supplemental Outputs

TART has two types of outputs: normal and supplemental. The nortmal
outputs, described above, do not provide information on emitter-receptor
pair coupling other than the composite transfer ratio. The supplemental
outputs provide additional information. but because they may be quite
voluminous, these outputs are optional. These outputs are printed if the
SP option is specified on the TART control card.

7.2.4.1 Antenna-to-Antenna Coupling Supplemental Oitputs - The antenna cou-
pling math model routine outputs provide information on propagation path and
the factors involved in computing the path loss. The basic format, as shown
in Figure 15, is used for coupling on aircraft where the wings are not in the
propagation path, coupling on spacecraft, and coupling over ground. The first
two parameters, ISEG and lAP, apply to antenna-to-wire and are always zero
for antenna-to-antenna coupling. The next two lines give the location coor-
dinates of the two antennas and the main beam angles. For aircraft, the
cylindrical coordinates (RHO and THETA) and wing location codes, (LWA) are
given. (The LWA codes are in Table 42 ). Following this, the antenna pat-
tern model parameters are given. They are THO and PHO, the antenna main beam
angles in radians; TH and PH, the look-angles between antennas; G, the com-
puted antenna gain in dB; and IERR, the error code. Each of these parameters
has an "X" or "R" suffix to indicate transmitting and receiving antennas,
respectively.

In the next line the basic propagation parameters are given. The first
four designate the propagation path, and their meanings are given in Table 130
through 132 . As an example use of this code, Figure 16 shows ISH = 10.
ISHW = 0, IRrX = 0, and IRO = 13. The ISH code shows that wing shading was
considered but rejected because the path did not intersect the wing. (See
Table 130.) ISHW and IROX are zero since there is no wing shading. (They
are always zero for spacecraft and ground stations.) Parameter IRO desig-
nates the path model used. The first digit gives the relation to the vehicle
body and the second digit gives the path. (See Table 1-32.) In this case, both
antennas are on the fuselage, and the path was computed using the conical
spiral model.

The other parameters on this line are: the antenna separation distance
(DMIN), wing to receiver distance (DWR), free space transmission factor (TFS)
the composite propagation factor (PRP), the wing shading factor (SFWP), cylin-
drical body factor (SFC), the transmitter antenna gain (GX), and the receiver
antenna gain (GR). All propagation parameters in this line are in dB and are
computed at the normalized frequency (1 GHz).
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RCPT 6.0 -25.0 129.0 25.0 4..712'. 0.oooa 0a.3J

0.00100 8.80100 2.27069 6.29319 -1.6604S 0
--ZHU~ 9 .TN4v VW9 649 IERR
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1s 1 0 13 103.2 0.0 -ICI.2 134.2 ;.c -57.f -

N0 MING SHAOINC
FREO TFS sFc Sr-W PRP

a~p ftp- ---

7.64000(403 0.0 -.2 5.3 -.
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3.4720t#06. 8.0 -. 4. 0.0 -3.9
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Zo1630E#2$ -27.S -30.S, 0.0 -'l.fo1
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2.70604.09 -.09.5 -8;1.2 0.0 -137.1

FIGURE 15
SAMPLE ANTENNA-TO.ANTENNA COUPLING SUPPLEMENTAL OUTPUT

BASIC FORMAT



ISlEsv I IAPw I
x 7 RHO TH T'0 P140 LWA

XNTO 01.9 -b.'.s 2106. 93.1 5.7167 t.7d.5J 0.0000
qcpT 6.0 113.0 b25.6 113.0 1.5706 0.0000 0.0000

1M48X9PM81,TMEPHX,GE, 9 ERR
1.74.933 1.86069 1.44'169 3.17766 -20.00000 0

TUOR,P940,TWRpPHRGRvIERR-
0.56601 9.60161 2.17001 .41266 -1.4.6'6b 0

1.74S533 *.080000 *Th060 '..19732 -26.00000 0
TNOR, PHOR ,TSGRPHRGR#IERR

0.00061 $A.6010 I 1.07326 .1366'. -7.b2126 0

ism JOHN 1ROOK IO D"I" DNR 7FS PRP SFWM' SFC
7 2 S 31 4.9.3 '.03.6 -7 ta. lob. u ?.0 -...C 2.

imIsum 151W OO NO 01411 0010 TFS PRP SFWP SFC GX GR
7 1 '.0 11 25i.1 223.b -67.6 111.3 71.9 -.0 -20.0

FORWARD FOGE AFT FOGE
FROE IFS SFC SF01 POP TFS SFC SF14 POP PROP

ROCT FREOS
7.0000L603 0.0 -. 0 6.0 -21.5 C.0 . 0 2.
l.93G6E040 0.0 -. 0 6.0 -150.0 -.c 0.c 2.

*.Z&A 8.s -.4 0.0 -21.5 0.0 -.0 D.C -27.b.
b .146160E#81- 1.0 -.0 0.6 -21.5 0.0 -.c .c -27.?
L&2266E#05 0.0 -.0 6.0 -21.5 o.C -.0 0.c -27.7 -1.
2.'.576E*05 6.0 -.0 0.0 -Z1.5 0.0 -. 1 0.0 -2?'.
'..9162E.05 0.0 -.6 0.0 -21.5 0.0 -.1 0.0 _V7_2.
6J.8034E*C5 0.0 -.0 0.0 -21.s 3.0 -.1 3.0 -2?..12.:

_..WA - - 0.0 -.0 0.0 -21.5 0.0 -.Z 0.0 -V.6 2t.1
3.93221006p -.6 -.0 0.0 -22.1 0.0 -. 3 0.c -2,-.q -21.1
7.064SE4666 -6.6 -. 0 6.6 -24.1 0.0 _-. c.b -2:.G
1.9?29C*O0 -12.6 -.0 -.1 -,20.c .0. -2 -26.
3O1457#017 -16.6 -.0 -3.1 -- *3.2 -'..3 -. .C -32.7 -32.7
6.2915E#07 -216.. -.6 -6.1 -,ý2.3 -10.. -1.c c .c -3p 1.

-..34LL-~-. -iL.? ,. -.0 -9.1 -bl.3 -16.. -1I.I. -2.c -47?.-

2.9166E*10 -36.? -.0 -12.1 -70.3 -22.4. -2.G -i1-0 -57.1 - .

149166E409 -166.7 -.0 -10.2 -00.'. -34.., --. c 1. -77.1-7.
2.81,33E609 -S4.0 -.6. -21.2 -9? .#* -000.i -s.' -i-. -e:.

4.OSZLLMI -66-6&. -.0 -27.2 -115.$ -52.i -1;.9 -20.1 -111.i 11.
1..106E*t0 -72.6 -. 0 -36.2 -124.5 -58.:0 -17.c -23.1 -1Z..3

(1410 F~Ras
1.06040(06' 0.0 -.0 6.0 -21.5 0.0 -00.0 -27.E- -1,
2.O3b0E#01o 0.0 -. 0 0.0 -21.5 0.0 -. 0 0.0 -2'.b. -71.5

935...&h-- .0 -.0 0.0 -21.5 0.0 -.0 0.0 -27.6 -21.5
0.OIC0 .0 -.0 6.0 -21.5 0.0 -. 0 0.0 -27.7 -71.5
0..9E6 .0 -. 8 0.0 -21.5 4.6 -. 0 0.0 -27.7-2.

2.763'.C.65 6.0 -. 0 6.0 -21.5 0.0 -.1 C.c -27.. -2_1.1

b.3"OI6605 6.0 -. 0 0.0 -21.5 0.0 -.1 0.C -21.8 -21.5
I 1.09 I60 0.8.8 -. 0 0.0 -21.5 0.0 -. 1 0.0 -27.8 -2t.5

3.74*&Ua 66i -802 -.0 0.0 -21.'. -4. -.1 0.0 -??.a-2..

46.40000(06 -. 7 -. 0 0.0 -22.2 0.0 -. 30 41. n -7''
S.scssf460 -2.7 -. 8 0.0 -2'..1 0.3 -.3 '1.0 ?.
7.1991E#06 -5.0 -. 0 0.0 -.?7.3 00-1 11 .'6

FIGURE 16
SAMPLE ANTENNA-TO.ANTENNA COUPLING SUPPLEMENTAL

OUTPUT WITH WING SHADING
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Finally, tables of the transfer ratio (PRP) and its th,.'ee components,

free space transmission (TFS), cylindrical shadino factor (sFC) and wing
shading factor (SFW) are printed (in dB) at all receptor and omi~ter fre-
quencies colmmon to the two ports. PRP does not include the effects of
filters connected to the ports.

If the system is an aircraft and the path betwee, antennas include wing
shading, an output such as shown in Figure 16 is printed. Propagation path
losses are computed around both forward and aft edges of the wing and the mini-
mum total loss is used. This output is similar to that for the no wing shati-
ing case, except that parameters are given for both paths (the aft wing edge is
given first). in this case, DMIN is the transmitter antenna-to-wing distance,
and DWR is the wing-to-receiver antenna distance. The propagation parameters
for both wing edges are given at each frequency as well as the composite

transfer ratio used (PROP).

7.2.4.2 Antenna-to-Wire Coupljin Supplemetti Outyuts1 - This output, as
illustrated in Figure 1.7, is similar to tlhe a; 1 euna-to-aintenna output
described above. One such output is printed pel ip,,Lture exposing the
receptor wiro.

The wire segment number (1SEG) and aperture number (lAP) are printcd
first. The antenna location, transmitter antenna gain, and propagation param-
eter outputs are the same as for antenna-to-antenna except the rece.iver
antenna is replaced by the exposing aperture.

The parameters comprising the transfer ratio from emittor output to the
receptor load (except filter factors) are given at each frequencv. This
transfer consists of two models. The firist model uses the shading factors
(SFC and SEW) combined with the free space loss, to give the ratio of lhe
aperture E-field to antenna input (PRP) in dB, (PRPA is the numeric ratio

equivalent of PRY.) The sýecond model computes the E-field-to-wire load ratio
(AWRTO). These are combined using the load admittances (YE and YR) to compute
the complete path transfer ratio (TRNI)SP). If the wire has multiple exposures,
suparposition is used to compute the total transfer, and TRNHF contains this

total.

7.2.4.3 Wiree-o-W-re.oGoICpingB ...... SuyL)eIIent....l OutpIuts_"; -- This output, which i s
illustrated in Figure 18, provides the capacative (XFERV) and inductivU
(XFERI) components of the tran,;for ratto at each ! rCquenc\ . (The emitteeur re-

quencies are pr inted first.) On e such out put is providod tor each hut!n1 '

segment comlimon to the wires conne1octed to thU cuttI er and receptor j)ori, ;. The

final transfer functionn is tile nýlutn of a iiI all eS' C )ope nut eS olCiverI ed (0o tl

plus the filter factors, if any.
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0SEG= I ZAPs 2
y z R HO T H TOF PHI. LWA

TN a 0. 5 0 374.0 55.0 1.6708 0.Goo00 0.006C1
RCPT 0.0 77:? 332.5 52.2 1.1/0, 0.0000 .0)0010I

T1490,PHOOTH4XPNKG0, IERR
0.00000 0.00000 1.61816 6.28319 -12.66000 0

ISH 05MW CR00 IRO CHIN DWR iFS PRP SF4' sr" Gx
--------------------------------4 c4 10'.

FREG S60 SF14 PRP PRPA A WRTOG YE 1su
RCOPT FREOS
I .604006. 0. a.0 3. .0iJ9/8E-05 ' .1000-02 2.36001'3Cý 1./ 1o9>t
i.53160E*04 0.0 0.0 -3.6 .0 2U79.g105 2:D.00000. 2.-00001+10o~bm1

-.. L.40-- -0.4 0.0 -3.6 .0 3.10 36E-D5 2.0J330-62 2.4000E.0C 2.74.5E-37
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FIGURE 17
SAMPLE ANTENNA-TO-WIRE COUPLING SUPPLEMENTAL OUTPUT
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Section 8

ERROR CONDITIONS

8.1 iDJIPR ERRORS

If the Input Decode and Initial Processing Routine is used to process a
new system, it is likely that errors will be encountered in the input data,
particularly if the user has little experience with the program or if tile

[, system is a large one. These errors will probably be in the nature of miss-
ing parameters, incorrect syntax, or insufficient data. The program is designed
to print out an error diagnostic when an error is encountered and then to con-
tinue processing the data. The errors are, therefore, treated as "non-fatal"
errors, in that they do not cause the program to abort, but the program must
be run again after the errors have been corrected. It is possible that fur-
ther errors will be encountered in some of thu' equipment data previously
skipped, but the number of runs needed to debug the input will be far less
than if the program aborted automatically when an error was encountered. If
errors are encountered in decoding the input data, pro-eusing will halt after
all the input data has been processed and before entering the second phase of
TDIPR, which performs file updates a-nd generates initial spectra. The user
can override this halt and continue into the file update and initial spectrum
generation. However, additional errors may result from errors flagged in the
input data.

There are fifty-eight program detectable errors in IDIPR, of which only
three are fatal: the maximum number of equipments exceeded, an EXEC card
not Riven first, or an ISV spectrum ID record not matchine a port. A descrip-
tion of IDIPR errors is given in Table 160.

8.2 TART ERRORS

After the input data is processed by IDIPR, it is possible that there
are still errors in the input that could not be detected by IDIPR. An exam-
pie of this type of e-rror would be a specified component that did not exist,
such as a port-associated antenna ID that cannot be matched in the antenna
data. Such errors that can be detected by TART cause an error diagnostic to
be printed out, The program does not abort when such errors are detected,
so that other errors can be located without having to repeatedly re-run
the program. Errors that do abort a run are an invalid task control, invalid
task code, file alignment errors, invalid system type code, or a zero fuselage
radius for a spacecraft.

A description of TART errors is given in Table 16•1.

3
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TABLE 160

IDIPR ERRORS

S -ERROR FATAL/
NUMBER NON-FATAL DESCRIPTION

" NF No match for keyword - use a legitimate keyword

2 NF Missing equal sign

3 NF No match for alpha code - check list of acceptable

alpha codes (see Table 60)

4 NF Number of parameters is incorrect

5 NF Illegal syntax

6 NF Alphanumeric must begin with alpha

7 NF invalid ID syntax - check the input rules (secLton

6.1.3)

8 NF Mismatched parenthesis

9 NF Number of values for inner environmental field,
outer environmental field and frequency must be

the same

10 NF Multiple card of the same type

11 NF index equals zero er exceeds the maximum

I 12 NF Card is out ot order

13 NF illegal S/R ,code - check tnput rules (section

6.1.3)

14 NF Miss ing hi erarchy datai - checký Lnp Ut rules(eci a] • 6.1.3)

15 NF Incomplete equipment or bun-dle data

16 NF Wrong MOD code for job type - check input rules
(section 6.1.4)

17 NF MOD code conflict - check input rules (section
6.1.4)

18 NF All (M) and (D) must precede AJ)DS

19 NF Ui) of system component to be deleted cannot Lhe
Sfound
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TABLE 160 (Continued)

ERROR FATAL/
NUMBER NON-FATAL DESCRIPTION

20 NF ID of antenna connected to a port cannot be found in
system data

21 NF ID of bundle associated with a wire port cannot be
found in system data

22 NF ID of wire connected to port cannot be found in
system data

23 NF The first port of an equipment must be equipment
case

24 NF The frequency table has an orror - check frequeiicies
in table

25 NF Number of ports for equipment is less than one or
greater than fifteen

26 NF SOURCE/RECEPTOR card for port is missing

27 NF There was an error in initial spectrum generaLion

28 NF Number of equipments exceeds the maxivr.uai

29 NF Bundle/wire ID cannot be found in system data. If
bundle and wire ID are not in error, look for error
in system dat,.

30 NF TI and RE must be in columns 1-2

31 NF Invalid initial spectrum option - check input rules

32 NF Invalid spectrum request to SPCMDL

33 NF Invalid receptor port SR code index

34 NF Invalid source port SR code index

35 NF Source and receptor SR codes must be t[,. same for

dhe same port

36 NF The load impedance is zero - must put in a finite
load impedance for a pori

37 N F Electro-explosive device may not be entered as a
source, only as a receptor
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TABLE 160 (Continued)

ERROR FATAL/
NUMBER NON- FATAL DESCRIPTION

38 NF The specification option for a power line has an
invalid index

39 NF The modulation code for a source or receptor has an
invalid index

40 NF The AM modulation index must be betweon zero and one

41 NF The signal type code has an invalid index

42 NF The SR code has a bad index when entering subroutine
S CARFE

43 NF The stated pulse width eI a wave form exceeds the
pulse separation

44 NF MIL-STD-461A may not be specified for an FED

45 NF Bad specified RF power level was detected by sub-

routine M461

46 NF MIL-STD-704 may not be specified for a power line

receptor

47 NF MIL-STD-6181 may noL be specified for an EEID

48 NF Duplicate ID

49 NF Bundle segment point ID is not defined in li;t cLi

bundle points

50 NF Wire point ii) is not defined in list OJ buIndle
points

51 NF Port bundle point connection is not a legitimate

wire point

52 NF Wire type ID cannot be found in wire characteristics 1
table

53 NF Brindle segment point indices are identCical or

invalid - put in correct bundle points deL; ining the
s egme~nt

54 N]F A wi-re C iLher has I iore S. 11 r t. n 1eg1e1tl Lr iI [Ileert

onl i tself. I I l e Lh t I It l 0 e ) 4C 1110 e11 4, C11;kII'L' t n,.t

YU C.1110' canniot r iri a mop I
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-- 'I'AIH,I' lb() tCo. tL'dl'l

-I

IR, ROR. IA'AITA/
NURBER NON- FATAL DESCRlU"Ii ON

55 NV The end of a wire does not connect to any port

901 F The 1ntrasystem File spectra ID record does not
match port

902 F EXLC card must precede all data cards except TITLE
and REMVKS

903 F Maximum number of equipments has been exceeded

3I
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TABLE 161

"TART ERRORS

ERROR FATAL/
NUMBER NON-FATAL SUBROUTINE DESCRIPTION

1 F TART invalid task code (IRUN)

"2 F PAREAD Invalid tart control card

3 F PAREAD invalid task code on tart control card

4 F PAREAD Initial processing and TART tasks in-

compatible (change task code to agree
with IDIPR task)

101 F CEAR File a] ignment error between baselie
trans file and rept spectrum file

102 F CEAR Baseline transfer- Lills alignment error.
End-of-emtrs not read when expected for

this receptor and no ports were added.
(Probable cause: deleted port during

trade-off analysis)

103 F CEAR File alignmenL error between baseline
trans file and rcpt spectrum file

I1FG CEAR Emtr spectra file alignmeint error.

Unexpected end-- f-file during waiver
analysis or tcade-o ft wit Lh speet rtLuL

changes only.

201 F SGR File alignment error btween scratch

trans file and adjusted emtr S.pectra

files . Unexpec te'd ead- 1-FIlLe.

301 F RCPTRD File alignment error between rcpt equip-

ment and spectra working files. f-qpt
indices do not match.

302 F RCPTRD File alignment error between rcpt eqdip-

ment and spectra working files. Sub-

system, ,quipment, and port lU's do not

match.

303 F RCPTRD Invhlid change code. (Probable cauIse:
deleted port for trade-off analysis.)

401 F EiTRI) File aligimlel•t errer. 1m ;s 301
except for emtr.

402 'EbIMTRD ,File alignment Lterrot. Sa;11e1 as d.?
[uxcept for emtr,
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TABLE 161 (Continued)

ERROR FATAL.

NUMBER. NON-FATAL SUBROUTIrNE DESCRIPTION

403 F EMTRD File alignmeut error. Same as 303
except for emtr

501 NF COUPLE Bundle ID specified by port cannot be
found in wire bundle data.

502 NF COUPLE Bundle file alignment error. Bundle
index in port data does not nmatch the
wire map file index for same bundle TD.4

503 NF COUPLE Wire ID specific'd for emitter port can-
not be found in wire bundle data.

504 NF COUPLE Wii= ID specified fof Ecpt port cannot
be found in wir-e bundle data.

505 NF COUPLE Filter ID specified for emtr port cannot
be found in filter data.

506 NF COUPLE Filter ID specified for rcpt port cannot
be found in filter data.

601 NF ACTFER Invalid path code

602 NF ACTFER Antenna I1) specified for rcpt port 7an-
not be found in antenLna data.

603 NF ACTFER Aperture ID specifled foJ- rcpt wiýc seg-
ment cannot be found in aperture data.

604 NF ACTFER Antenna ID specified for emtr port can-
not be found in aperture data,

605 NF ACTFER Wire characteristics table ID specified
for rcpt wire cannot be found in table.

701 NF GAIN Bad antenna orientation. Angles outside
allowable range:,.ý 0 K 180' and
0 <f 3600

702 NF GAIN Bad antenna look angles. Angles outside
allowable ranges: 0 1 i80' and
0 : 3600

703 NI' FAIN Bad anLtenna vertical half-beani:idth.
.hitside allowabIc. range; 0 )L)90
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TABLE 161 (Coo .inued)

ERROR FATAL/
NUMBER NON-FATAL SUBROUTINE DESCRIPTION

704 NF GAIN "ad antenna horizontal half-beanrwidth.
Jutside allowable range: 0 - B - 1800

B-B

705 NF GALN Bad antenna sidelobe hall-beaiinidt11.
Outs ide allowable range: 0 IS-8

801 F VL.L[1SI" Jnwv i d system type code - called

802 F VEFJSET Zero fuselage radius spec.ified for space-
craft

901 NF WTWTFR Subscript tor emitter wire ID in wire
characteristics table out of range

902 NF WTiTFR Subscript for receptor wire lD in wire
characteristics table out of range

903 NF WTWTFR Code for emitter shield confiýuration
out of range

904 NF WTWTFR Code for receptor shield configurati,,u
out of range

905 NF WTWTFR Code for emiLter tw ist/outwist coWitgu-a-
tion out of range

906 NV WTW', 'R Code for receptor twist./ur, twist con i
ration out oi range

907 NF W'FW'TFR Code for emi tte r baLanc, /unbalbcalane

1 configuratien out ol range

908 NF WTWTFR Code for receptor b;alanc.e/unbalanceS9configuration out of range

S909 NF WWI•I'FR Condp or I mittcr right/left identifica-

tion out of range

91n NF WTVrFR Code for receptor right/left identifica-
tion out o1 range

911 NF W'IWTFR Code for emitter end or internial segrinent
out of range

912 -1.," W rH'' 'FI Code Ior r'eCL'ptt1_ tL'lnd o. in to tl-n0 .
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TABLE 161 (Concluded)

ERROR FATAL/
NUMBER NON-FATAL SUBROUTINE DESCRIPTION

913 NF WTWTFR Zero emtr wire load admittance

914 NF WTWTFR Zero rcpt wire load admittance

1001 NF FILTER Invalid filter type

1002 NF FILTER Invalid filter Q or coupling coefficient

1101 NF ENVIRN Antennz LI) specified for rcpt port can-
not be found in antenna data

1102 NF ENVIRN Wire type ID specified for rcpt port
cannot be found in wire characteristics
table

1103 NF ENVIRN Aperture ID specified for rcpt wire
cannot be foumd in aperture data

1104 NF ENVIRN Filter iD specified for rcpt port cannot
be founiv in filter data
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Smanageme.nt assistance in support of studies, analtss,

development planning activities, acquisition, test,
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systems and related equipment.
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